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1.0 DECLARATI ON
Site Nane and Location

For mer Nebraska Ordnance Pl ant
Mead, Nebraska

Operable Unit 2: Contani nated groundwat er, expl osives-contam nated soil which could act as a source of
expl osi ves contam nati on of groundwater and which does not meet the Operable Unit 1 (QUl) excavation
criteria, and soil contanminated with volatile organi c conpounds (VOCs). Conprehensive Environnent al
Response, Conpensation, and Liability Information System (CERCLIS) Identification Nunber: NE6211890011

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial action for O at the forner Nebraska O dnance
Plant (NOP) site near Mead, Nebraska, which was chosen in accordance with the Conprehensive Environmnental
Response, Conmpensation, and Liability Act (CERCLA), as anended by the Superfund Arendnents and

Reaut hori zation Act (SARA) and, to the extent practicable, the National G| and Hazardous Substances

Pol | uti on Contingency Plan (NCP). This decision is based on the admnistrative record file for this site
and has been nmade by the U S. Environnmental Protection Agency (USEPA) and the U S. Arny Corps of

Engi neers (USACE), in consultation with the Nebraska Department of Environnental Quality (NDEQ.

Assessnent of the Site

Actual or threatened rel eases of contamnants fromthis site, if not addressed by inplenenting the
remedi al action selected in this Record of Decision (ROD), may present a current or potential threat to
public health, welfare, or the environment.

Description of the Selected Renmedial Action

The fornmer NOP site was used as an ordnance | oadi ng, assenbly, and packing facility. Qperations at the
NOP resulted in contam nation of soil and groundwater with expl osi ve conpounds. Subsequent to NOP
operations, a nmissile facility was constructed and parts were cleaned on the site. These activities
resulted in contam nation of groundwater with trichloroethene (TCE). The site has been divided into
three operable units. Operable Unit 1 enconpasses the upper 4 feet of soil contaninated with explosive
compounds. QU2 includes contam nated groundwat er, expl osives-contam nated soil not renedi ated during OUl
whi ch could act as a source of explosives contanination of groundwater, and soil contaninated with

vol atile organi c conpounds. A former on-site landfill and areas of waste not previously identified are

i ncluded in QU3.

The remedi al action for OU2 addresses one of the principal threats at the site, contam nated groundwater,
by containing, extracting, and treating the contam nated groundwater on-site. The major conponents of
the sel ected remedy incl ude:

. Hydraulically contain contani nated groundwater exceeding the Final Target G oundwater J eanup
Coal s.
. Focused extraction of groundwater in areas with relatively high concentrati ons of TCE and

expl osi ves.

. Treat all extracted groundwater using granular activated carbon (GAC) adsorption, advanced
oxi dation processes (ACP), and air stripping. GAC adsorption and ACP may be applied
individually or in conbination, while air stripping nust be applied in conbination with one
of the other technologies to effectively treat expl osives.

. Di spose of the treated groundwater by beneficially reusing it or through surface discharge.

. Provi de a potable water supply to |local groundwater users whose water supply contains
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) exceeding the Lifetine Health Advisory (HA)
and/ or TCE exceedi ng the Maxi mum Contam nant Level (MCL).

. Moni tor the groundwater el evations and water quality.

. Excavate and treat expl osives-contam nated soil which could act as a source of expl osives

contam nati on of groundwater and which does not neet the Qperable Unit 1 (QUl) excavation
criteria.



The QUL soil renmediation will renove all of the identified explosives contam nated soils that pose an
unacceptable risk with respect to dermal contact or ingestion. The nmaxi numdepth of the QUL remedi ation
will be 4 feet. Low concentrations of explosives will remain in soil outside and beneath the QUL

remedi ati on areas. These soils which do not neet the QUL excavation criteria could potentially act as a
source of continuing expl osives contam nation of groundwater and are referred to subsequently as

"l eaching soils", and are addressed by the QU2 renedy.

Statutory Determinations

The sel ected renmedial action is protective of human health and the environnment, conplies with Federal and
State laws and regul ations that are applicable or relevant and appropriate to the renedial action, and is
cost-effective. This renedial action utilizes permanent solutions and alternative treatment technol ogi es
to the maxi num extent practicable, and satisfies the statutory preference for a remedial action that

enpl oys treatnment that reduces toxicity, mobility, or volume as a principal element. A five-year review
as specified in CERCLA Section 121(c) will be required for this remedy because hazardous substances will
remain on-site in groundwater above health-based renediation goals at the end of five years. No review
woul d be required for the soil renediation.

LEAD AND SUPPORT AGENCY ACCEPTANCE
CF THE RECCRD COF DECI SI ON
FORVER NEBRASKA ORDNANCE PLANT SI TE
OPERABLE UNIT 2

Si gnature sheet for the follow ng Record of Decision for Qperable Unit 2; contam nated groundwater,

expl osi ves-contam nated soil which could act as a source of explosives contam nation of groundwater and
whi ch does not neet the QU1 excavation criteria, and soil contamnated with VOCS, final action at the
Former Nebraska Ordnance Plant site by the U S Arny Corps of Engineers and the U S. Environnental

Prot ecti on Agency.

<I M5 SRC 97143D>

LEAD AND SUPPORT AGENCY ACCEPTANCE
OF THE RECORD OF DECI SI ON
FORMER NEBRASKA CRDNANCE PLANT SI TE
OPERABLE UNIT 2

Signature sheet for the follow ng Record of Decision for Operable Unit 2; contam nated groundwater,

expl osi ves-contam nated soil which could act as a source of explosives contam nation of groundwater and
whi ch does not neet the QUL excavation criteria, and soil contaminated with VOCs, final action at the
Former Nebraska Ordnance Plant site by the U S. Arny Corps of Engineers and the U S. Environnental

Prot ecti on Agency.
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2.0 DEC SI ON SUMVARY
2.1 SITE NAME, LOCATIQON, AND DESCRI PTI ON

The former NOP site occupies approxi mately 17,250 acres |ocated one-half mle south of the town of Mead,
Saunders County, Nebraska as shown on Figure 1. During Wrld War Il and the Korean Conflict, bonbs,
shell's, and rockets were assenbled at the site. The site includes four |oad |ines, where bonbs, shells,
and rockets were assenbl ed; the Burning/Proving Gounds, where fuses were tested and materials were
destroyed by burning; a Bonb Booster Assenbly Area, where boosters that anplify the effect of the
detonators and assure the conpl ete detonati on of the nain expl osive were assenbl ed; Administrative Area,
whi ch included offices, residences, and a laundry; an Air Force Ballistic Mssile D vision (AFBVD)
Techni cal Area, where historical information suggests that parts were cleaned; and an Atlas Mssile Area.
The locations of these features are shown on Figure 2. According to reports, wastewater fromboth the
load line plant operations and the laundry was di scharged into a series of sunps, ditches, and
underground pipes. H storical information al so suggests that TCE was rel eased at the AFBVMD Techni cal
Area and the Atlas Mssile Area.

The former NOP site is located in the Todd Vall ey, an abandoned alluvial valley of the ancestral Platte
River. The thickness of unconsolidated material above bedrock in the Todd Valley at the site ranges from
approxinately 81 feet to 157 feet. The unconsolidated naterial consists of topsoil, |oess, sand, and
gravel . The uppernost bedrock unit is the Omadi Shale in the northwest and the Oradi Sandstone in the
sout heast portions of the site.

Three aquifers are present at the site: the QOmadi Sandstone aquifer, the Todd Valley aquifer, and the
Platte River alluvial aquifer. Three aquitards are present: the Pennsylvani an shal es, the Oradi Shal e,
and the Platte River aquitards. Were the Onadi Shale is absent, the Todd Valley aquifers and the Platte
River alluvial aquifer are in hydraulic conmmunication with the Omdi Sandstone and behave as single

aqui fers without hydraulic barriers.

The water-bearing portions of the unconsolidated naterial in the Todd Valley are divided into two units,
an upper fine sand unit and a |ower sand and gravel unit. During the O Reredial |nvestigation (R),
the sand and gravel unit was found to range from17.5 to 72 feet thick and the fine sand unit was found
to range from12 to 77 feet thick. The upper fine sand unit is overlain by 4 to 23 feet of the Peoria
Loess.

The unconsolidated material in the Platte River Valley, which ranges from39 to 49 feet thick. Overbank
silts and clays ranging from10 to 17 feet thick overlie the Platte River alluvial sands and gravels.

The water table surface of the Todd Valley slopes toward the south-southeast with depths to groundwater
table in the Todd Valley ranging from6.6 feet to 58.0 feet. A local zone of groundwater discharge is
|l ocated al ong the western side of the Platte River floodplain in the southeastern portion of the site.
East of Johnson Creek, the water table surface of the Platte River alluvial aquifer slopes to the south,
paralleling the Platte River Valley with depths to groundwater table in the Platte Valley ranging from
0.0 to 10.2 feet.

<I M5 SRC 97143F>
<I M5 SRC 97143G

The site is nearly flat, with a few gentle slopes. Surface water drainage in the eastern portion of the
site is generally to the southeast, toward Johnson Creek and the Natural Resources District (NRD)
Reservoir. In the western portion of the site, surface water drains to the southwest, toward Silver

Cr eek.

According to the draft National Wetlands Inventory Map for the Mead Quadrangl e, a nunber of wetland types
occur in the vicinity of the site, however, these areas will not be influenced by the activities
addressed in OXR2.

Mbst of the site is owned by the University of Nebraska, which operates an agricultural experiment
station called the Agricultural Research and Devel opnent Center (ARDC) on the prem ses. Oop, hog,
dairy, and cattle research take place on site. Qher portions are owned by the Nebraska National Cuard,
United States Air Force, and Arny Reserves. Sone private pasture and crop production al so take place on
site, and sone private light industry exists near the northern end of the site. Adjacent land use is
primarily agricultural, except for the Village of Mead which is located north of the site.



2.2 SITE H STORY AND PREVI QUS | NVESTI GATI ONS
2.2.1 Site Hstory

The former NOP was a | oad, assenble, and pack facility which produced bonbs, boosters, and shells. The
NOP i ncl uded four bonb | oad lines, a Bonb Booster Assenbly plant, an amoniumnitrate plant, two

expl osives burning areas, a proving range, a landfill, a wastewater treatnent plant, analytical

| aboratories, and storage and administration facilities. Mst of the raw materials used to manufacture
t he weapons were produced at other |ocations and shipped to the NOP facility for assenbly. However,
ammoniumnitrate was produced at the Ammonium Nitrate Plant during the first nonths of operation.

Fi ni shed nunitions, bul k expl osives, and rel ated ordnance materi als and conponents were stored and
demlitarized at the site.

Routine plant operations included washout of explosive naterials prior to bonb | oading and assenbly, and
bormb washi ng foll owi ng assenbly. Wash water was di scharged to sunps and in open ditches.

The production facilities were active during both Wrld War Il and the Korean Conflict. The Nebraska

Def ense Corporation operated the NOP for the Arny from 1942 until 1945 and produced nunitions which were
loaded with trinitrotoluene (TNT), amatol (TNT and ammoniumnitrate), tritonal (TNT and al um nun), and
Conposition B (RDX and TNT). Tetryl boosters were assenbled for bonbs in the Bonb Booster Assenbly Area.
I'n 1945, ordnance production operations were termnated, and the facilities and operations were placed on
i nactive status.

During the interimperiod (1945 through 1949), the NOP was decontaninated and used prinarily for storage
and di sposal of bul k expl osi ves and nunitions, and production of ammniumnitrate for use as fertilizer.
Decont ani nati on consi sted of flushing and sweeping buil dings that were not being used for storage. After
decont am nati on operati ons were conpl eted, explosives residues in the sunps, settling basins, pipelines

| eading to the drai nage ditches, and an unspecified quantity of contam nated soil and sludge fromthe
drai nage ditches were renoved and reportedly taken to the Burning/Proving Gounds. In sone instances,
portions of the tile pipe conposing the drai nage systemfromthe sunp to the open ditches were renoved
and di sposed.

In 1950, the plant was tenporarily reactivated and produced an assortment of weapons for use in the
Korean Conflict. The NOP was placed on standby status in 1956 and decl ared excess to Arnmy needs in 1959.

After the NOP was declared excess in 1959, it was transferred to the General Services Adnministration for
di sposition. Approximately 1,000 acres were retained by the Arny for National Quard and Arny Reserve
training, 12 acres were retained by the Any for use as a NN ke Mssile naintenance area, 2,000 acres were
transferred to the U S. Air Force to build the Ofutt Air Force Base Atlas Mssile Site, and 40 acres
were transferred to the Departnment of Commerce. From 1959 to 1960, the Ofutt Air Force Base Mssile
Site S-1 launch area (Atlas Mssile Area) was built on 1,185 acres north of Load Line 4. TCE was used
during construction to degrease and clean pipelines used to carry liquid oxygen fuel for mssiles.

H storical information suggests that TCE was rel eased as ground spills and/or discharged into surface
drai nage features during the construction activities. The exact locations, quantities, and dates of TCE
di sposal are not known. The missile facilities were abandoned in 1964, and the Atlas Mssile Area and
the Nike Area were transferred to the Nebraska National Guard. The U S. Air Force also occupi ed 34 acres
of the northern portion of Load Line 1 for use as the AFBMD Technical Area. The purpose of the

AFBMD Technical Area is unclear, but historical site information suggests that parts were cleaned with
TCE in a laboratory, and the spent TCE was discharged into the sewer. The potential TCE soil

contam nation is not located in the area contam nated with explosives. In 1962, approximately 9, 600
acres of the forner NOP site were purchased by the University of Nebraska for use as an agricul tural
research farmwhich is now the ARDC, and an additional 600 acres were obtained in 1964. The remaining
5,250 acres were eventual ly purchased by private individuals and corporations.

Since NOP closure, the property has been used primarily for agricultural production and research. In
addition to these | and uses, several commercial operations were conducted on former NOP property. Apollo
Fi rewor ks operated for a period of approximately 20 years until 1989 in the Bonb Booster Assenbly Area.
At the forner adm nistration buildings, various commercial enterprises were in operation including

insul ati on board manufacturing and expanded styrene foam packing material processing. Property was

| eased for these and ot her purposes by private individuals.

Several environnental investigations (discussed below) resulted in the listing of the former NOP site on
the National Priorities List (NPL) under Section 105 of CERCLA on August 30, 1990. |n Septenber 1991,
USACE, USEPA, and NDEQ entered into an Interagency Agreenent (|AGQunder Section 120 of CERCLA to
investigate and control environmental contam nation at the forner NOP site.



2.2.2 Previous investigations

Soil

Previ ous investigations include an archives search for the U S. Arny Toxi c and Hazardous Material s Agency
(USATHAMA, now cal l ed Arny Environnental Center) in 1983; Polychlorinated Bi phenyl (PCB) investigations
by the University of Nebraska in 1984 and 1985, USEPA in 1988, and USACE in 1993; a soil, sedinent,
surface water, and groundwater investigation by USACE in 1989; a shallow soil gas investigation in 1990;
a soil investigation by the USACE in 1991; an unexpl oded ordnance (UXO survey and soil investigation by
USACE Lin 1991; a prelimnary health assessnent by the Agency of Toxic Substances and D sease Registry
(ATSDR) in 1991; and a Supplenmental Soil R for QU1 by USACE in 1991.

The 1983 archi ves search was conducted to assess the potential for contamnation at the NOP site from

Arny operations. Findings of the Archive Search Report were based primarily on the U S. Arny Ordnance
Ammuni ti on Command's 1959 Survey of Expl osives Contamination. Areas recognized in the Archives Search
Report as having the greatest potential for explosives-contam nation were the four |load |ines, the Bonb
Booster Assenbly Area, and the Burning/ Proving G ounds.

In 1989, USACE conducted a confirmation study to deternmine if past Arny activities at the NOP site
resulted in environmental contam nation. A geophysical survey was conducted to screen boring | ocations
and locate buried materials. The study concluded that explosive residues are present in soil around
three of the |oad I|ines.

In 1991, USACE identified and assessed potential sources of explosives contam nati on and UXO USACE
perforned a records review and site inspection which included excavation of two test pits and collection
of 18 soil sanples. Locations potentially requiring renedial action were identified as those where solid
pi eces of TNT were visibly present or where TNT was found in soil at concentrations greater than 2
percent by weight. The areas identified based on these criteria were at three of the load |lines and
parts of the Burning/Proving G ounds.

ATSDR conpleted its Prelimnary Health Assessment in 1991. ATSDR concluded that potential human exposure
to hazardous substances at the former NOP nay result in adverse health effects. It was concluded that
the public could be exposed to the expl osive conpounds RDX and TNT via skin contact or soil ingestion.

In 1991 and 1992, USACE conducted an QU1L Rl to evaluate the extent (area and depth) of

expl osi ves-contam nated soil at the former NOP site. Mst sanpling was based on historical washwater

di sposal practices during the ordnance production process. Explosives conpounds were detected in soil in
all four load |ines, the Bonb Booster Assenbly Area, and the Burning/Proving Gounds. No significant
expl osi ves contamination was identified in the Admnistration Area. No |live ordnance was found on-site.

QU1 R results indicate that expl osives contamnation in soil is nostly limted to soils in and under

drai nage ditches and sunps in the load lines and the Bonb Booster Area. It is believed that this

contam nation originated fromthe discharge of water used to wash away expl osi ves dust and resi due which
resulted fromthe ordnance | oad, assenble, and pack process. |In the Burning/Proving Gounds, testing and
burning activities probably contributed to soil contanmination. The najority of the explosives
contamination was detected in shallow soil. At sone |ocations, however, explosives conpounds were
detected at depths of approxi mately 30 feet bel ow the surface. Explosives contam nant concentrations in
the ditches generally decreased downstream from col | ection sunps. TNI, RDX, and 1,3,5-trinitrobenzene
(TNB) were the expl osives contam nants nost often detected. The QUL results are presented in the

Suppl enental R Report for QU 1.

Based on the PCB investigations, PCB-contam nated soil was identified in |ocations associated with forner
transfornmer pads and subsequently renoved by the University in 1985 and USACE in 1994 and 1995. Renoval
of renmini ng PCB-contam nation is ongoi ng. Unexpl oded ordnance has not been found on-site, but sone
internal conponents of ordnance (booster adapters, fuses, propellants, and bul k TNT) were found and

di sposed. Investigation of unexpl oded ordnance is ongoing at the site. Docunments related to the site
are available for reviewin the information repository at the Ashland Public Library.

G oundwat er

G oundwat er sanpling was initiated by USACE during the 1989 Confirmati on Sanpling when sanples were
collected fromnonitoring wells and water supply wells. RDX, TNT, and TCE were identified in the
groundwat er sanples. Some of the TCE concentrations exceeded the MCL of 5 microgranms per liter (l1g/L).
As a result of the Confirmation Study, carbon filtration systens were installed at two residences

sout heast of the former NOP, a carbon filtration systemwas installed at the ARDC Agronony Buil di ng, and
two ARDC water supply wells were removed from service. Subsequently, the water supply well sanpling was



continued on a periodic basis. Additional residences were identified where the TCE concentrations
exceeded the MCL or the RDX concentrations exceeded the HA of 2 Ig/L. CQurrently, water is being treated
and/ or bottled water is being supplied at four private residences which are all southeast of the forner
NOP. In addition, water is being treated with GAC adsorption at 26 ARDC | ocati ons.

In late 1989 and early 1990, a soil gas survey was conducted by USACE to eval uate areas of soil that may
be contributing TCE contamination to groundwater. TCE and other VOCs were detected in sonme sanpl es;
however, source areas were not definitively identified.

USACE install ed and sanpl ed additional nmonitoring wells prior to the Q2 R.
2.2.3 Summary of QU2 R Results

USACE conducted an QU2 Rl in 1992 to evaluate the nature and extent of potential chenicals of concern
(COCs) in the groundwater at the former NOP site attributable to past Department of Defense (DoD)
activities. The secondary objective was to evaluate the potential nature and extent of VOC contam nation
in soils at three areas (Admnistration Area, Atlas Mssile Area, and the AFBMD Technical Area) to assess
whet her or not these contam nated areas are possible continuing sources of VOCs in the groundwater.

G oundwat er sanpl es were also collected from 136 nonitoring wells and were anal yzed for VOCs, expl osives
conmpounds, and general water quality paranmeters. Selected nmonitoring wells were al so anal yzed for

sem -vol atil e organic conpounds (SVOCs) and netals. Soil and soil gas sanples were collected and

anal yzed for VOCs. Field data were also collected to characterize the geology at the former NOP site,
and to estimate the direction and rate of groundwater flow. G oundwater sanples were collected from
every nonitoring well on a quarterly basis beginning during the Q2 R (August 1992) and continuing for
one year. Subsequent sanpling has been perforned periodically at selected nonitoring wells, and the

noni toring programis ongoi ng.

The QU2 R identified four groundwater contam nation plunmes with separate source location identified for
each plune. Two of the plumes consist of expl osives contam nated groundwater (primarily RDX) and two of
the plumes consist of primarily TCE-contam nated groundwater. The plunes overlap in two arm where both
TCE and RDX are in the groundwater in the same |ocation. Both the TCE plume with its source at the Atl as
M ssile Area and the explosives plume with its source at Load Lines 2, 3 and 4 extend past the eastern
boundary of the former NOP.

H gher groundwater contam nation was found in the upper fine sand units than in the sand and gravel units
bel ow. Generally, |ower contam nation was found in the deepest of the three aquifers which is the Omadi
Sandstone aquifer. Table 1 |lists the ranges of the COCs detected in groundwater.

The Q2 R data indicated that the Adm nistration Area was not a continuing source of groundwater
contanmination. However, data did not conclusively indicate whether the Atlas Mssile Area or the AFBMD
Techni cal Area are, or are not, continuing sources of TCE to groundwater. The data do indicate TCE
groundwat er contam nation did originate in those areas.

Subsequent to the Q2 R, a G oundwater Contai nment Renoval Action was devel oped to stop the spread of
the TCE plunes. The inplenmentation of that renoval action awaits acquisition of necessary easenents for
property access. |If the containment of the TCE plumes is not acconplished by this renmoval action, it
will be conducted as a part of the renedial action instead. Section 2.6 contains nore details regarding
t he G oundwat er Contai nnent Renoval Action.



Table 1
Range of COC Concentrations Detected in Mnitoring Wll Sanples

Range of Detected Concentrations on MM

Cont am nant of Concern Maxi mum ( Ig/ L) M ni num ( Ig/ L)
Met hyl ene chl ori de 610 0.5 JB
1, 2-di chl or opr opane 27 0.7J
TCE 4800 0.6J
TNB 4 0.1
TNT 39 0.10
RDX 534 0.08
2, 4- DNT 1.9 0.13
Not es
1) J = Below Quantitation Limt (estinated)
2) = Conpound al so detected in |aboratory bl ank

3) TCE = Trichl oroet hene

4) TNB = 1,3,5-trinitrobenzene

5) TNT = 2,4,6-trinitrotol uene

6) RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine
7) 2,4-DNT = 2, 4-dinitrotol uene

2.3 COWLN TY PARTI C PATI ON

Community participation activities provide the public with an opportunity to express their views on the
preferred renedial action. USEPA, NDEQ and USACE consider public input fromthe comunity participation
activities in selecting the renedial alternative to be used for the site

Communi ty participation was provided in accordance with CERCLA, as anended by SARA. Community
participation highlights include the availability of several key docunents in the administrative record
public comrent periods, and public sessions.

A Community Relations Plan for the forner NOP site was prepared by USACE, and approved by USEPA and NDEQ
in May 1992. This docunent |ists contacts and interested parties throughout governnent and the |ocal
community. It also establishes comunication pathways to ensure tinely dissem nation of pertinent

i nformation.

A Techni cal Review Committee (TRC) was established to insure that the cleanup of the former NOP site
woul d be carried out in the best interests of the communities involved. The TRC periodically meets and
reviews and comments on all official plans and docurments and advi ses the appropriate agenci es before
deci sions are nade regarding activities at the site.

Public neetings were held at the ARDC in July 1989 and in June 1990 to discuss the progress of the
ongoi ng studies at the site and to give the community a chance to voice their concerns and offer
comrents. A public neeting and availability session in June 1994 and a public availability session in
February 1995 were held prinmarily to address QUl-rel ated concerns; however, personnel famliar with QR
activities al so addressed OU2-rel ated concerns. Both neetings were held at the ARDC

USACE and USEPA rel eased the QU2 Proposed Plan on Cctober 13, 1995 and nmade it available for public
review and comment. The infornmation repository for the site has been established at the Ashland Public
Li brary, 207 North 15th Street, Ashland, Nebraska. The information repository contains the

adm nistrative record including the Rl report, Baseline R sk Assessnent, Feasibility Study (FS) Report,
Proposed Pl an, and other docunents relevant to the former NOP site. This information was nade avail abl e
to the public to facilitate public input concerning the investigation, remedi ation eval uation process
and preferred alternative identification

Legal notice of the Proposed Plan and the Public Meeting was included in the Wahoo Newspaper and the

Ashl and Gazette on Cctober 19, 1995. Legal notice advertisements al so appeared in the Lincoln Star
Lincol n Journal, and the Omha Wrl d-Heral d on Cctober 16, 1995. A press rel ease announci ng the rel ease
of the Proposed Plan and the Public Meeting date were provided to the Wahoo Newspaper, the Ashl and
Gazette, the Lincoln Journal, and the OQmha Wrld-Herald. A press release was al so provided to Nati ona
Public Radio and KOLN-TV in Lincoln and WOAT-TV and KETV in Oraha. A public comrent period on the
Proposed Pl an was held from Cctober 30, 1995, to Novenber 29, 1995. The Proposed Pl an was presented at a



Public Meeting held on Novenber 8, 1995, at the University of Nebraska-Lincoln ARDC Research and
Education Building at the site. At this neeting, representatives of USACE, USEPA, and NDEQ answered
questions fromthe public about the former NOP site and the OU2 renedi al alternatives under

consi derati on.

Al comrents received by the USEPA and the USACE during the public conment period, including those
expressed at the public neeting, are addressed in the Responsiveness Summary which is included with this
docurent .

This ROD presents the selected renmedial action for OR2 at the former NOP site near Mead, Nebraska, chosen
in accordance with CERCLA, as anmended by SARA, and to the extent practicable, the NCP. The decision for
this site is based on the adm nistrative record.

2.4 SCOPE AND ROLE OF OPERABLE UNIT 2 REMEDI AL ACTION WTH N THE SI TE STRATEGY

Early site characterization activities identified some sources of contam nation that coul d be addressed
before full characterization activities were conplete for other sources. USACE, in consultation with
NDEQ and USEPA, organi zed the response actions into three QUs. These are as foll ows:

. Qperable Unit 1: The upper 4 feet of soil contam nated w th expl osi ves conpounds.

. Qperable Unit 2: Contami nated groundwat er, expl osives-contani nated soil which could act as a
source of expl osives contam nati on of groundwater and whi ch does not neet the QUL excavation
criteria, and soil contam nated wi th VOCs.

. perable Unit 3: An on-site landfill and other disposal areas not identified at the signing
of the | AG

I nvestigations and remedi ation feasibility evaluations have been or are conducted in accordance with the
QU designations. A record of decision selecting soil excavation and incineration as the renedy for QUL
was signed Novenber 1995. The OU3 Rl is currently ongoi ng.

The objectives of the QU2 renediation are to:

. M ni m ze the potential for ingestion of contam nated groundwater, or reduce concentrations to
accept abl e heal t h-based | evel s.

. M nim ze the potential for dermal exposure to contam nated groundwater, or reduce
concentrations to acceptabl e heal t h-based | evel s.

. M ni m ze the potential for inhalation of chem cals released during the use of contam nated
groundwat er, or reduce concentrations to acceptabl e heal th-based | evels.

Data coll ected during the OJ2 R indicated that the soils at the Adm nistration Area are not continui ng
sources of TCE to groundwater. Oher R data did not conclusively indicate that the soils at the Atlas
M ssile Area and the AFBVD Technical Area are, or are not, continuing sources of TCE to groundwater. The
data included soil gas data which indicated the presence of TCE, however, the TCE concentrations measured
by a | aboratory in the soil sanples did not correspond to the soil gas concentrations neasured in the
field. Pilot-scale soil vapor extraction (SVE) studies to address the TCE-containing soil gas at the
Atlas Mssile Area and the AFBVD Tech Area were also perfornmed. Wiile the pilot study concluded there is
a recoverabl e nass of TCE at these areas, the quantities of TCE present do not nerit inplenentation of
full scale SVE renediation. Therefore, renedial actions to address VOCs in soil vapor are not proposed.
However, in the event TCE in soil vapor should contribute additional contam nation to groundwater, that
contami nation woul d be addressed by the focused extraction system

The selected alternative includes the follow ng processes to neet the objective identified above:
. Hydraulically contain contam nated groundwater.

. Focused extraction of groundwater in areas with relatively high concentrati ons of TCE and
expl osi ves.

. Treat all extracted groundwater using granular activated carbon (GAC) adsorption, advanced
oxi dation processes (ACP), and air stripping. GAC adsorption and ACP may be applied
individually or in conbination, while air stripping nust be applied in conbination with one
of the other technologies to effectively treat expl osives.



. Di spose of the treated groundwater by beneficially reusing it or through surface di scharge

. Provi de a potable water supply to |ocal groundwater users whose water supply contains RDX
exceedi ng the HA and/or TCE exceeding the MCL

. Moni tor the groundwater el evations and water quality.

. Excavate and treat |eaching soils using the sane nethods as, and concurrently with, QUL
renedi al activities.

This alternative will protect both human health and the environment. G oundwater containment,
extraction, and treatment is expected to prevent the spread of COCs to new areas; soil excavation and
treatnment is expected to renmove a potential source of explosives contanination of groundwater; and
potabl e water supply is expected to prevent human consunption of water which contains unacceptable COC
concentrations. In addition, groundwater containment, extraction, and treatment will eventually restore
the aquifer so that groundwater can be used in a beneficial nmanner directly w thout treatnent.

<I M5 SRC 97143H>
2.5 SUWHARY OF SI TE CHARACTERI STI CS

Results of the Q2 R indicate that there are two groundwater contam nation plumes which consi st
primarily of TCE-contam nated groundwater, and two plunes which consist primarily of RDX and ot her

expl osi ves conpounds. These four groundwater plumes are shown on Figure 3. Hi gher groundwater

contami nation was found in the upper fine sand units than in the underlying sand and gravel units and

| ower contam nation was found in the bedrock aquifer. The concentration range of the COCs are given in
Table 1. Six of the seven COCs are classified as possible or probable hunman carci nogens, and all seven
may cause noncancer health effects. Potential risk fromingestion, dermal exposure, or inhalation of

t hese conpounds is discussed in nore detail in Section 2.7, Summary of Site Risks.

The fate and transport of the COCs were anal yzed as a part of the O R to identify off-site areas
potentially affected by contamination and to estimate contam nant concentrations in those areas. The fate
and transport analysis was a multiple step procedure which consisted of screening the potential routes of
contami nation, identifying the persistence of the contamnants in terns of their physicochen ca
properties, and quantitatively sinulating contam nant migration for the predom nant transport nechani sns
identified during the screening process. The concentrations which were estimted using the anal ytica
nodel were conpared to concentrations measured in the nonitoring wells. The validity of representing
both the off-site areas potentially affected by contanmination and the off-site contam nant concentrations
derived fromthe O2 R nature and extent characterizations were confirnmed by the conparison

The estimated vol ume of groundwater with COC concentrations exceeding the Final Target G oundwater
Cleanup Goals is approximately 23 billion gallons, or 69,000 acre-feet, underlying approxi mately 6, 000
acres as shown on Figure 3. The Final Target G oundwater C eanup Goals are described further in Section
2.8.

The QUL soil remediation will renove all of the explosives contam nated soils that pose an unacceptabl e
risk with respect to dernal contact or ingestion. The maxi mumdepth of the QU1 renediation will be 4
feet. Low concentrations of explosives will remain in soil outside and beneath the QUL remedi ation
areas. These unremedi ated soils could potentially act as a source of continuing explosives to
groundwater and are referred to as "leaching soils". The OR FS Report details the criteria which were
used to determine the |ocations of the |eaching soils shown on Figures 4 through 7. The criteria which
define theses | eaching soils were devel oped using a conbinati on of the HYDRUS Mbdel, a nodified version
of the Summers Model, and the Batch Fl ushing Mddel. The HYDRUS Mbdel was used to predict the novenent of
expl osi ves through the unsaturated zone, and the nodified Summers Mdel was used to predict the resulting
groundwat er concentration after the | eachate reached the saturated zone. The concentration of
groundwat er contam nation resulting fromthe [ eaching soils was plotted against tine, and the time that
the groundwater concentration fell below the clean up goals was noted. The Batch Flushing Mdel was used
to estimate the restoration tine frame for groundwater contami nation assum ng that |eaching soils did not
contribute any contam nation to the saturated zone. The restoration tine frame estimate was conpared to
| eaching tinme determ ned during the unsaturated zone anal ysi s

<I M5 SRC 97143I >
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The I eaching soils volune is estinmated to be 2,600 cubic yards. The QU2 FS Report details the procedures
whi ch were used to estimate the renedi ati on areas and vol unes.

2.6 REMOVAL ACTI ONS

Fi ve renoval actions have been conducted to address potential risk from COC contam nation in existing
drinking water on the forner NOP site. Four of those renoval actions consisted of installing

poi nt-of -entry or point-of-use granul ar activated carbon adsorption treatnent systens in private

resi dences or University of Nebraska ARDC facilities. The fifth action consisted of supplying bottled
water to a private residence.

A G oundwat er Contai nnent Renoval Action has been devel oped for the site to allow an early start for the
TCE contai nnment, which otherwise will take place under this ROD. The specific objectives for this
renmoval action are

. Hydraul i c contai nment of groundwater contam nation to mnimnm ze expansion of the two TCE
contam nation plunmes prior to the initiation of the renedy. The G oundwater Contai nnent
Renoval Action is being conducted to stop the downgradi ent novenent of the TCE pl unes

. Protecti on of uninpacted downgradi ent groundwater users.
. Treat ment and di scharge of extracted groundwater to neet applicabl e standards.
. Periodic nonitoring of the effectiveness of the contai nnent system

Because all of the proposed alternatives for the O renedy at the site, except for the no action
alternative, include the elenment of hydraulic containnent, the G oundwater Containnent Renoval Action
will be consistent with the final remedy. TCE containnent work, if not carried out as a renoval action
will take place during the renedial action described in this ROD.

2.7 SUWRRY OF SITE R SKS

CERCLA requires protection of human health and the environment fromrisks due to current and potenti al
future exposure to rel eases of hazardous substances at or froma site. As part of the Q2 R/FS, a
Basel i ne Ri sk Assessnent was prepared to eval uate potential human health risks associated with exposure
to contam nated groundwater and subsurface soils in the absence of any remedial action. Potential risks
were estinated based on a nunber of assunptions, including the popul ations that could be exposed to site
contanm nants and the |ikely magnitude of any such exposures.

It was concluded that actual or threatened rel eases of contamnants fromthis site, if not addressed by
inmpl enenting the remedial action selected in this Record of Decision, may present a current or potential
threat to public health, welfare, or the environnent.

2.7.1 Potential Human Health Ri sks

A detail ed Baseline Ri sk Assessnent was performed to characterize risks to both current and hypothetica
future populations. The key conponents of the risk assessnent included a chem cal analysis section that
identified the site-related chem cals, an exposure assessment that identified potentially exposed

popul ations and intake assunptions, a toxicity assessnent that identified chem cal specific toxicity
values, a risk characterization that quantified potential risks, and an uncertainty section that
identified the primary sources of uncertainty associated with the risk assessment and the |ikely inpacts
of these uncertainties on the results

Identification of Site-Related Chemcals

An eval uation of site groundwater data identified several VOCs, SVCOCs, explosives, and one netal that
appeared to be contamnants related to the former NOP site. |In addition, several site-related VOCs were
identified in subsurface soil at the former Atlas Mssile Area and Load Line 1. These chenicals were
eval uated quantitatively in the risk assessnent.

Exposure Assessnent

An eval uation of |ocal populations and | and use was used to identify exposure scenarios for quantitative
evaluation in the risk assessment. Potential risks were estimated for both current and future use
scenarios. Site workers, and child and adult residents were evaluated for potential exposure to
groundwater fromthe two nost-contam nated nonitoring wells found on-site (MM5B and MW 40B), while



construction workers were eval uated for potential exposure to subsurface soils during excavation
activities and subsequent showering in water fromthe two nost-contam nated wells. These popul ations are
believed to have the greatest potential for exposure at the site. For site workers and residents,
potential groundwater risks were evaluated quantitatively for three exposure pathways (ingestion,

inhal ation, and direct dermal contact). For construction workers risks were eval uated for ingestion,
inhal ation and direct dermal contact with subsurface soil, as well as for inhalation and direct dernal
contact with groundwater while showering. Upperbound exposure concentrations and parameters were
selected to estimate risks associated with Reasonabl e Maxi mum Exposure (RVE), while md-range val ues were
used to calculate risks and hazards under anticipated average exposure conditions. USEPA has defined the
RVE as the hi ghest exposure that can reasonably be expected to occur at a site.

Toxicity Assessnent

Two types of risk estinates were prepared as part of the Baseline R sk Assessment, potential excess
cancer risks (i.e., risks above the normal expected cancer rate) and non-cancer Hazard Indices (H). The
cancer risks represent estimates of the probability that an individual mght devel op cancer as a result

of exposure over a lifetine to a chemcal. For exanple, a 3 in 10,000 (al so expressed as 3 x 10-4) risk
estimate means that not nore than an additional 3 out of 10,000 peopl e exposed woul d be expected to
devel op cancer. Non-cancer health hazards are addressed by conparing average (chronic) daily intakes to
reference doses. A reference dose is the anount of a chemical that a person can take in over a long term
wi t hout suffering adverse health effects.

Ri sk Characterization

When the cal cul ated cancer risk fromlifetime exposure to site-related chemcals is estimated to be nore
than one additional (excess) cancer case in 10,000 (1 x 10-4), sone kind of renedial action is generally
requi red under CERCLA. Wien the cancer risk is between one additional cancer case in 10,000 and one in
1, 000, 000 (1x10-6) people, action may be necessary depending on such site-specific factors as |ocation
environnental inpact, and non-cancer health effects. |If the risk is Iess than one additional cancer case
in 1,000,000 people, action is generally not required unless there are al so environnental risks or
non-cancer health effects. For non-cancer effects, an H value of 1 is considered an upper "threshol d"
for possible adverse health effects. The followi ng tables summarize the cancer risks and the non-cancer
hazards associated with OJ groundwater and subsurface soil at the Site

Sumary of Cancer R sks

Construction Construction
Adul t Child On-Site Worker in Wrker in Atlas
Resi dent Resi dent Wor ker Load Line 1 Mssile Area
Moni t ori ng 3 x 10-4 7 x 10-5 4 x 10-5 3 x 10-8 3 x 10-8
Vel |l MN5B
Moni t ori ng 2 x 10-3 6 x 10-4 2 x 10-4 4 x 10-6 4 x 10-6
VWl |l MN40B
Summary of Non-Cancer Hi's
Acceptable H range is less than 1
Construction
Adul t Child M-Site Worker in Const ructi on Wrker
Resi dent Resi dent Wor ker Load Li ne in Atlas Mssile Area
Moni t ori ng 3 7 1 0.02 0.02
Wl |l MA 5B
Moni t ori ng 3 13 0.9 1 1
Vel MN40B

The Baseline Ri sk Assessnent identifies several chemicals as the principal sources of health risks. At
well MNM5B, approximately 90 percent of the total cancer risk is due to RDX. Qher expl osives conpounds
(TNT and 2,4 or 2,6-dinitrotoluene (DNT)) which were also found in MM¥5B, contribute an additional 9
percent to cancer risk. Virtually all of the cancer risk due to chemcals detected at well MM40B is
attributable to TCE. Sinilar to the case of carcinogens, non-cancer hazards for MM5B were driven by
expl osi ves and non-cancer hazards for NAWA40B were driven by VCCs.



As di scussed above, the two nonitoring wells with the highest nmeasured concentrations of TCE and RDX i n
groundwat er were used to devel op the tables presented above. Cancer risks and H's calculated in an
identical manner for RDX and TCE concentrations nmeasured in other nonitoring wells would be | ower than
t hese tabul ated val ues.

Uncertainties

The procedures and inputs used to estimate risks are subject to a wide variety of uncertainties. The
mai n sources of uncertainty identified in the QU risk assessnent include the foll ow ng:

. Envi ronment al chem cal sanpling and anal ysis
. Esti mati on of exposure point concentrations
. Exposure parameter estimation

. Toxi col ogi cal data

Because of these uncertainties, conservative (health-protective) assunpti ons have been nade at each step
of the risk assessnment process to prevent an underestinmation of site risks.

2.7.2 Ecological R sk Assessment

In the absence of a remedy, the only known potential for exposure or risk from QU2 contan nated
groundwat er or subsurface soil to ecol ogical species or habitats is via irrigation. The potential for
irrigation water to affect ecol ogical species and habitats was not addressed as part of OR, and will be
evaluated in the QU3 risk assessment as part of an ongoing pl ant bio-uptake study.

An ecol ogical risk assessnent was perforned as a part of QUL. Potential risks to the environnment from
contam nated soil at the site are limted to areas where high | evel s of contam nants have been detect ed.
Pl ants and small ani mals exposed to high contaminant | evels nay experience inhibited growth or other
adverse effects. Due to the localized distribution of contam nated areas, however, exposure to
contaminants is not likely to cause neasurable effects on plant or aninmal popul ations. Likew se, based on
QU1 studies, concentrations of contamnants in on-site surface water are not likely to cause adverse
effects to exposed organi sns.

There may be a potential for endangered and threatened species, critical habitats, and wetlands to exi st
at the former NOP. The potential for endangered and threatened species, critical habitats, and wetl ands
to be inpacted during construction and systemoperation will be evaluated during the Rermedial Design
process. The negative inpacts, if any, will be mtigated or avoided. The appropriate regul atory

agenci es have been and will be involved in identifying endangered and threatened species, critical

habi tats, and wetl ands.

2.8 SUWARY OF ALTERNATI VES

Renedi al _Action (bjectives

Remedi al action objectives (RAGCs) were devel oped to address the contam nated groundwater and

expl osi ves-contam nated soil which could act as a source of explosives contam nation of groundwater while
considering the | ong-termgoals of protecting human health and the environment and meeting applicable or
rel evant and appropriate requirements (ARARs) of Federal and State |laws and regul ations. The overall OU2
RAGCs are:

. M ni m ze the potential for ingestion of contam nated groundwater, or reduce concentrations to
accept abl e heal th-based | evel s

. M nim ze the potential for dernmal exposure to contam nated groundwater, or reduce
concentrations to acceptabl e heal th-based | evel s

. M nim ze the potential for inhalation of chem cals released during the use of contam nated
groundwat er, or reduce concentrations to acceptabl e health-based |evel s

The remedi al action for expl osives-contam nated | eaching soils is to renediate those soils to the degree
that the groundwater renedi ation potentially benefits by saving tinme and noney, and/or increasing
protectiveness.

Table 2 presents the Final Target G oundwater C eanup Goal s sel ected by USACE, USEPA, and NDEQ for QOU2.
This sel ection was based on bal anci ng protecti on of human health and the environnent with conservation of
public funds consistent with the need to nmeet regulatory requirenents including MCLs. The follow ng



rati onal e was used to develop the Final Target G oundwater C eanup Goal s:
. For those chemicals with MCLs established, the MCL is the cleanup goal
. For those chem cals that do not have MCLs, but have carci nogenic effects, non-carcinogenic
effects, or HAs, the cleanup goal is the |owest of any of the followi ng: the value fromthe
carci nogeni c risk of 1x10-5; the value cal cul ated fromthe (non-carcinogenic) H of 1.0; or

t he HAs

The pl unmes shown on Figure 3 delineate the area of attainnent.

TABLE 2
FI NAL TARGET GROUNDWATER CLEANUP GOALS
CHEM CAL OF CONCERN CONCENTRATI ON ( Ig/ L)

Met hyl ene chl ori de 5

1, 2-di chl or opr opane 5

TCE 5

TNB 0.7

TNT 2

2, 4- DNT 1.24
RDX 2

Al ternative Descriptions

El even prelimnary remedial action alternatives were devel oped during the FS to address the RAGs. Three
of the alternatives were elimnated because they were determned to be ineffective. The renuining eight
alternatives were evaluated in detail in the FS Report. The follow ng sections summarize these eight
alternatives, and the FS Report provides greater detail.

Certain el ements were common to specific groups of the eight alternatives. To sinplify the descriptions
of the individual alternatives, the common el enents are di scussed once bel ow i nstead of repeating the
di scussions within individual alternatives' descriptions.

G oundwater nmonitoring is common to all eight alternatives. Additional elenments which are
common to Alternatives 2 through 8 are:

. Pot abl e water supply (point-of-entry treatnent)
. Hydraul i ¢ cont ai nrent

. G oundwat er treat ment

. Treat ed groundwat er di sposal

G oundwat er Monitoring

The purpose of groundwater monitoring is to evaluate the changes in the distribution of the COCs and to
nmonitor the quality of groundwater used for human consunption. Goundwater nonitoring will consist of
measurenent of water |evels, and sanpling for VOCs, explosives conpounds, and general water quality
paraneters. The exact |ocation, nunber of wells, and nonitoring frequency will be selected during
renedi al design.

Pot abl e Wt er Supply

G oundwater treatment at the point-of-entry is included as a part of Alternatives 2 through 8.
Point-of -entry treatnment will provide potable water to those households with water supply wells which
contai n RDX exceedi ng the HA and/or TCE exceedi ng the MCL.

Hydraul i ¢ _Cont ai nnent

Hydraul i c containnent is a conponent of Alternatives 2 through 8. The goal of the hydraulic contai nment
is to prevent groundwater outside the area of attainment from becom ng contami nated in excess of the

Fi nal Target G oundwater O eanup CGoals in the future. Hydraulic containment consists of the installation
and operation of a series of extraction wells to hydraulically control the movement of groundwater.



These wells will be located in the vicinity of the downgradi ent boundary of the area of attai nment
defined by the Final Target Groundwater Ceanup Goals. This is simlar to the hydraulic contai nment
conmponent of the planned G oundwater Contai nnent Renoval Action described in Section 2.6. The difference
is that the renoval action hydraulic containnent specifically addresses TCE contanination while the
hydraul i ¢ contai nnent conponent of Alternatives 2 through 8 addresses both TCE and RDX-contam nat ed

gr oundwat er .

Therefore, there are nore extraction wells and a higher total extraction flowate associated with the
hydraul i ¢ contai nnent conponent of Al ternatives 2 through 8 because the area of TCE and RDX- contam nat ed
groundwater is |arger than the area of groundwater contamnated with just TCE. A total flowate of 2,100
gall ons per mnute was estimated for the hydraulic contai nment conponent of Alternatives 2 through 8 so
that costs could be estimated in the O FS Report. The containment systemwells will be conpleted so
that groundwater is extracted fromthe Todd Valley aquifer and the Platte Valley alluvial aquifer. The
contai nnent systemwells will not be conpleted in the underlying Omadi Sandstone aquifer because COC
concentrations neasured in that aquifer near the downgradi ent boundaries of the area of attainnent are
significantly bel ow the Final Target G oundwater O eanup Goal Concentrations. The final well |ocations
and flowates will be devel oped during the renedial design. If COC concentrati ons neasured in QOradi
nonitoring wells | ocated near the downgradi ent edges of the area of attai nnent equal or exceed the
respective cl eanup goal concentrations, additional renedial actions may be taken to contain groundwater
in the upper portion of the Oradi Sandstone aquifer. The actions mght include, but would not be linited
to:
. Increasing the flowate in existing extraction wells to induce upward vertical flow fromthe
Oradi Sandstone aquifer to the extraction wells conpleted in the Todd Vall ey aquifer and/or
Platte River alluvial aquifer.

. Installing and operating extraction wells which are designed to selectively extract water
fromthe Onadi Sandstone aquifer along the downgradi ent edge of the respective areas of
attai nment .

. Installing and sanpling additional nonitoring wells conpleted in the Oradi Sandstone aqui fer

in conjunction with one or both of the above actions.

In addition to groundwater extraction as a part of hydraulic containnment, sone of the alternatives
include different |evels of additional groundwater extraction. The purpose of the additional extraction
is to nore rapidly renove contam nation and shorten renediation tine when conpared to hydraulic

cont ai nnent punping alone. The first level of additional groundwater extraction is called focused
extraction and includes extraction of groundwater fromareas with relatively high TCE and/ or RDX
concentrations. The second | evel of additional groundwater extraction is sinply called groundwater
extraction and includes extraction of groundwater throughout the area of attainment.

During the renedial design, mathenatical nodels will be used to predict the aquifer drawdown at near by
donmestic and irrigation wells. Seasonal aquifer stresses caused by irrigation and regional aquifer
stresses resulting froma hypothetical drought season will be included in the anal yses. The renedia
design will specify how the drawdown predictions will be used as a part of an aquifer drawdown managenent
programto help maintain the capacity of local wells to produce water at current |levels. The renedia
desi gn and the groundwater monitoring programw || specify the collection of water |evel and water
quality data after the start up of the remedial extraction system The data will be used to eval uate
aqui fer drawdown, and the remedial design will specify potential system operation nodifications which may
be enacted to effectively nanage that drawdown while neeting the objectives of the renedial extraction

It may not be feasible to naintain the capacity of all local wells to produce water at current |evels
whil e mai ntaining the effectiveness of the hydraulic containnent system |In the event renedi ation
punpi ng has a negative effect on groundwater availability, the negative inpacts will be eval uated and
addressed by the Arny. The details of determning inpacts on groundwater availability and responses to
the inpacts will be better defined during the Rermedi al Design process

G oundwat er_Tr eat nent

Extracted groundwater will be punped to a central |ocation and treated using one of, or a conbination of,
the followi ng potential treatment process options:

. GAC adsorption
. ACP
. Air stripping conbined with either GAC adsorption or ACP

GAC, ACP, and air stripping will be conmpared before final selection of the treatment process. This
selection will be nmade in the design analysis of the renedial design after conpletion of the on-going
treatability studies. The selection will be based on the follow ng factors:



. Nat ure and di sposition of any degradation products created during treatnent
. Total present worth cost

. Schedul e to inpl ement technol ogy

. Reliability

Extracted groundwater will be treated to meet disposal dependent standards which may vary for different
di sposal options. The renedial design will include nonitoring provisions to ensure that the

di sposal -dependent treatnent standards are achieved. The use of one or a conbination of the three
potential treatnent process options satisfies the statutory preference for renedi es that enploy treatnent
that reduce toxicity, nobility, or volume as a principal elenent.

Treat ed G oundwat er Di sposal

Subsequent to treatment, the water will be beneficially reused and/or discharged to a nearby stream The
sel ection of the treated groundwater disposal option, either surface water discharge or beneficial reuse
will be nmade during the renedial design analysis and will be based on the follow ng:

. Cost/benefit anal ysis
. Technical feasibility
. Publ i ¢ accept ance

The types of beneficial reuse which may be considered include reinjection into the aquifer, agricultura
use (irrigation, livestock watering, processing, or other use), and water supply (including supply to a
potential rural water district, the ARDC, a nearby community or nunicipality, or sone conbination of
these potential water users). A Saunders County Rural Water Project Commttee has been fornmed to

eval uate the beneficial reuse options related prinmarily to water supply. As a part of the committee's
evaluation activities, a study is being conducted to determne the econonic feasibility of constructing
and operating a nunber of different water distribution systems. The study has been funded by a

conbi nation of |ocal funding and matching federal funds. The study was initiated when matching funds
were received fromlocal comunities, and it is estimated that the study can be conpl eted approxi nately
January 1997. If the study is conpleted in tinme to incorporate into the Renmedi al Design (approxinately
January 1997), the results of the study will be considered when choosi ng between surface water discharge
and beneficial reuse during the future renedial design analysis. |If not, the Arny will either gather the
necessary information directly, or choose not to pursue beneficial reuse

In the QR FS Report, sone details such as well locations and alternatives were devel oped for cost
estimating purposes so that the various alternatives could be conpared to each other. For the purposes
of cost estimating, GAC adsorption was assuned to the be the sel ected process option for groundwater
treatnment during the cost analysis, and surface di scharge was assumed to be the selected treated
groundwat er di sposal option. As discussed above, these details will be addressed during the remedi al
desi gn anal ysi s.

The estimated time required to reduce the COC concentrations to the Final Target G oundwater C eanup Goa
was cal culated in the sane nanner for each plume for Alternatives 2 through 8. The restoration time
frame estimates used for the conparative cost estinates for these alternatives are assunmed to be the

l ongest of the estimates for the individual plumes. For exanple, the follow ng plune restoration tine
frame estinates were devel oped for Alternative 4:

. Load Line 1 TCE plune: 31 years.
. Load Lines 2, 3, and 4 explosives plune: 77 years
. Atlas Mssile Area TCE plune: 130 years.

A restoration time was not estinmated for the Load Line 1 explosives plume because anal ysis shows that it
woul d al ways be less than the restoration time estinated for the co-located TCE plune. Based on these
estimates, the part of the remedial system which extracts groundwater fromthe Load Line 1 plume could be
turned of f approximately 100 years earlier than the Atlas Mssile Area extraction system Conceptua
extraction well locations and flow rates were used to develop the restoration tinme frame estinates as a
basis for the FS cost estinmate. The actual extraction well |ocations and flow rates wi 1l be deternined
during remedi al design. The restoration tine frame assunption nay potentially result in overestimation
of the cost of the alternative because the extraction wells associated with the plumes that require
shorter periods of tine to clean up will not operate for the entire tine periods presented in the
descriptions of Alternatives 2 through 8.



2.8.1 Alternative 1 - No Action

This alternative was included in the FS Report as a NCP requirenment to provi de a baseline agai nst which
other alternatives are conpared. The no-action alternative, by definition, involves no renedial action.
No reduction in risks associated with potential groundwater exposure to the COCs is achieved, nor is

m gration of contami nants controlled. Goundwater nmonitoring is included to allow for ongoing eval uation
of contam nant nigration in the absence of renedial action. The followi ng costs were estimated for
Alternative 1:

. Estimated capital cost: $0
. Esti mat ed annual operation and mai ntenance (O& cost: $2 million
. Sum of estimated capital and O&M present worth cost: $11 million

The present worth was calculated for all alternatives assuming a 6 percent discount rate over an 80 year
period. The cost estinmates are conceptual with an estimted +50 percent to -30 percent |evel of
accuracy.

2.8.2 Aternative 2 - Hydraulic Containnent

Alternative 2 includes the foll owing previously di scussed conponents:

. Hydraul i ¢ cont ai nrent

. G oundwat er treat ment

. Di sposal of treated groundwater
. Pot abl e wat er supply

. Groundwat er nonitoring

An estimated total extraction flowate of 2,100 gallons per mnute and restoration tine frame estimate of
970 years were used to develop the follow ng cost estinate:

. Estimated capital cost: $8 million
. Estimated annual &M cost: $3 million
. Sum of estinmated capital and O&M present worth cost: $35 mllion

2.8.3 Alternative 3 - Focused Extraction

Alternative 3 includes all of the elenents of Alternative 2 plus additional groundwater extraction wells
whi ch focus on areas with relatively high TCE and/or RDX concentrations. The focused extraction area
will be defined during the renedial design analysis. Aternative 3 includes the followi ng conponents:

. Focused extraction

. Hydraul i ¢ cont ai nrent

. G oundwat er treat ment

. Di sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er noni toring

It is estimated that Alternative 3 would take approxi mately 130 years to reduce the existing groundwater
COC concentrations to the Final Target G oundwater O eanup Coals. However, it is estimated that the

| eaching soils will continue contributing contam nation to the groundwater for an unknown tine period
greater than 130 years. Therefore, the estinated restoration tine frame for Alternative 3 is an unknown
tinme period which is greater than 130 years. An estimated total extraction flowate of 3,300 gallons per
mnute was used to devel op the following cost estinate:

. Estimated capital cost: $13 million
. Estimated annual &M cost: $4 nmillion
. Sum of estimated capital and &M present worth cost: $57 mllion

2.8.4 Aternative 4 - Focused Extraction and Soil Excavation

Alternative 4 includes the elenments of Alternative 3 with the addition of the excavation and incineration
of leaching soils. The QUL renedial design would address both the soils that neet the QUL excavation
criteria and the QU2 | eaching soils. Subsequent to the conpletion of the QUL renedial design, the QU1
and QU2 soils would be excavated and incinerated together. A cost and tine savings will be realized by
remedi ating; the QUL and OJ2 soils at the sane tinme. It is estinmated that approxinmately 5,500 cubic
yards of soil meet the QUL excavation criteria, and that the volume of QU2 | eaching soils is



approxi mately 2,600 cubic yards. Therefore, the total volune of soil to be excavated and incinerated is
estimated as 8,100 cubic yards. The OJ2 |eaching soils are shown on Figures 4 through 7.

Alternative 4 includes the follow ng conponents:

. Soil excavation and incineration
. Focused extraction

. Hydraul i ¢ cont ai nent

. G oundwat er treat ment

. D sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er nonitoring

An estimated total extraction flowate of 3,300 gallons per mnute and restoration tine frame estimte of
130 years were used to develop the foll owi ng cost estinate:

. Estimated capital cost: $17 million
. Esti mated annual O&M cost: $4 million
. Sum of estimated capital and O&M present worth cost: $61 mllion

2.8.5 Alternative 5 - Focused Extraction with Air Sparging

Alternative 5 includes the elenents of Alternative 2 with the addition of focused groundwater extraction
wells and air sparging. The air sparging systemwll be located in the Atlas Mssile Area TCE pl unme
where there are relatively high groundwater concentrations of TCE without the presence of expl osives.
Air sparging is an energing technol ogy which renoves VOCs such as TCE fromthe groundwater w thout
extracting the groundwater. This is acconplished by drilling wells in the aquifer to inject air into the
contam nated groundwater. The air noves up through the groundwater, and sonme of the TCE transfers from
the groundwater to the nmigrating air. The organic vapors which exit the saturated zone are collected
bel ow t he ground surface by a SVE systemand treated if necessary. This technology is not effective at
renmovi ng expl osives and is only proposed for areas of TCE-contaninated groundwater. Therefore, the
focused extraction wells would be installed in areas where RDX concentrati ons or TCE and RDX
concentrations are relatively high. Aternative 5 includes the follow ng conmponents:

. Air sparging

. Focused extraction

. Hydraul i ¢ cont ai nmrent

. G oundwat er treat ment

. Di sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er nonitoring

It is estimated that Alternative 5 would take approxi mately 110 years to reduce the existing groundwater
COC concentrations to the Final Target G oundwater O eanup Coals. However, it is estimated that the

| eaching soils will continue contributing contam nation to the groundwater for an unknown tinme period
greater than 110 years. Therefore, the estinmated restoration tine frame for Alternative 5 is an unknown
time period which is greater than 110 years. An estimated total extraction flowate of 2,770 gal |l ons per
m nute was used to develop the following cost estimte:

. Estimated capital cost: $32 nmillion
. Esti mat ed annual O&M cost: $4 mllion
. Sum of estimated capital and O8&M present worth cost: $76 mllion

2.8.6 Alternative 6 - Focused Extraction with Air Sparging and Soil Excavation

Alternative 6 includes the elenments of Alternative 5 with the addition of the excavation and incineration
of | eaching soils which was described for Alternative 4.



Alternative 6 includes the follow ng conponents:

. Soi | excavation and incineration
. Al r sparging

. Focused extraction

. Hydraul i ¢ cont ai nrent

. G oundwat er treat ment

. Di sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er noni toring

An estimated total extraction flowate of 2,770 gallons per minute and restoration tine frame estimate of
110 years were used to develop the followi ng cost estimate:

. Estimated capital cost: $36 million
. Esti mat ed annual O&M cost: $4 mllion
. Sum of estimated capital and Q&M present worth cost: $81 mllion

2.8.7 Aternative 7 - Goundwater Extraction

Alternative 7 includes all of the elenents of Alternative 2 plus additional groundwater extraction wells
to extract contam nated groundwater throughout the contam nated areas. Alternative 7 includes the
foll owi ng conponents:

. G oundwat er extraction

. Hydraul i ¢ cont ai nent

. G oundwat er treat ment

. D sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er nonitoring

It is estimated that Alternative 7 would take approximately 90 years to reduce the existing groundwater
COC concentrations to the Final Target G oundwater C eanup Coals. However, it is estimated that the

| eaching soils will continue contributing contam nation to the groundwater for an unknown tine period
greater than 90 years. Therefore, the estimated restoration tine frame for Alternative 7 is an unknown
tine period which is greater than 90 years. An estinated total extraction flowate of 4,200 gallons per
mnute was used to devel op the following cost estimate:

. Estimated capital cost: $15 nillion
. Estimated annual &M cost: $4 million
. Sum of estinmated capital and O&M present worth cost: $62 mllion

2.8.8 Alternative 8 - Goundwater Extraction and Soil Excavation

Alternative 8 includes the elenents of Alternative 7 with the addition of the excavation and incineration
of | eaching soils which was described for Alternative 4.

Alternative 8 includes the foll ow ng conponents:

. Soil excavation and incineration
. G oundwat er extraction

. Hydraul i ¢ cont ai nent

. G oundwat er treat ment

. D sposal of treated groundwater
. Pot abl e wat er supply

. G oundwat er nonitoring

An estimated total extraction flowate of 4,200 gallons per mnute and restoration tine frame estimte of
90 years were used to develop the follow ng cost estinate:

. Estimated capital cost: $19 nmillion
. Esti mated annual O&M cost: $4 million

. Sum of estimated capital and O&M present worth cost: $66 mllion



2.9 TREATABILITY STUD ES

On-going treatability studies are being perforned to provide performance data needed to eval uate the
potential feasibility of technologies for treating the COCs. The bench-scale treatability studies focus
on RDX and TCE which are two major site contaminants. The prinary objectives of the studies are to:

. Devel op Freundlich adsorption isothermconstants for TCE and RDX in former NOP site
groundwat er using GAC

. Assess the efficiency of selected ACP technologies to treat former NOP site groundwater

The results of the GAC isothermtests will be used to refine the literature-based GAC usage rate used to
estimate costs in the FS. The ACP test results will be used to eval uate whet her oxidation technol ogi es
are effective in removing contam nants detected in forner NOP site groundwater. |If the ACP or the GAC
processes are successful, the results may be used to design on-site pilot studies. Details of the
treatability studies are presented in the Goundwater Treatability Study Wrk Pl an.

2.10 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES
2.10.1 Introduction

USEPA has established nine criteria that bal ance health, technical, and cost considerations to determ ne
the nost appropriate renedial action alternative. These criteria are used to select a renmedial action
that is protective of human health and the environnent, attains ARARs, is cost effective, and utilizes
permanent sol utions and treatment technol ogies to the naxi mum extent practicable. The renedial action
alternatives devel oped in the FS have been eval uated and conpared using the nine criteria set forth under
NCP 300.430(e)(9)(iii). These nine criteria are summarized as fol | ows:

1. OVERALL PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT addr esses whether a renedial action provides
protection of human health and the environment and describes how risks which are posed through each
exposure pathway are elimnated, reduced, or controlled through treatnment, engineering controls, or
institutional controls.

2.  COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS (ARARs) addresses whether a
remedi al action will meet all applicable or relevant and appropriate requirements of Federal and
State laws and regul ati ons and/ or provides grounds for invoking a waiver.

3. LONG TERM EFFECTI VENESS AND PERVANENCE refers to the ability of a renedial action to maintain
reliable protection of human health and the environment over tine, after RAGs have been net.

4. REDUCTI ON OF CONTAM NANT TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT addresses the anti ci pated,
performance of the treatment technol ogies that a remedial action enploys.

5. SHORT- TERM EFFECTI VENESS addr esses the period of tine needed to achieve protection from adverse
i npacts on human health and the environnment that nay be posed during the construction and
i mpl ementation period, until RAGs are achi eved.

6. | MPLEMENTABILITY is the technical and administrative feasibility of a remedial action, including the
availability of naterials and services needed to inplenment a particular option.

7. COST includes estimated initial capital, O%M costs, and present worth costs.

8. STATE ACCEPTANCE i ndi cates whether the state agency concurs with, opposes, or has no comment on the
preferred renedial action alternative at the present tine.

9. COWUN TY ACCEPTANCE is based on conments received fromthe public during the public coment period.
These coments are assessed in the Responsiveness Summary included with this ROD.

2.10.2 Conparison of Aternatives

Alternatives were conpared in the FS with respect to the nine evaluation criteria. This conparison is
di scussed bel ow. For the purpose of this discussion, the evaluation criteria have been divided into
three groups (threshold, balancing, and nodifying criteria) based on the function of each criterion
during renmedi al action evaluation and sel ecti on.



A. Threshold Criteria

Threshol d criteria are statutory requirenents that nust be satisfied by a renedial action alternative in
order for it to be eligible for further detailed evaluation in the FS and subsequent selection. These
two criteria are discussed bel ow.

Overall Protection of Human Health and the Environnent

Alternative 1 (no action) would not have satisfied the requirenment for overall protection of human heal th
and the environnent. Estinated risks remaining with the no action alternative would have been the sane
as those identified in the Baseline R sk Assessnment. Because Alternative 1 does not neet the threshold
criteria, it is not evaluated under the remaining criteria.

Alternatives 4, 6, and 8 provide the highest degree of overall protection of human health and the
envi ronnent because the alternatives address contam nants in both groundwater and soil.

Alternatives 2 through 8 use point-of-entry systens and groundwater extraction to protect potential
future groundwat er users.

Alternatives 2 through 8 provide environnental protection by containing contani nated groundwater and
mninmzing its potential for migration past the area of attainnent. These alternatives also reduce
contami nant concentrations; by groundwater treatment. The potential for contam nated soils to be a
conti nui ng source of groundwater contamination will be reduced by soil excavation and treatnent in
Alternatives 4, 6, and 8 thereby providing additional protection of human health and the environnent.

Conpliance with ARARs

Alternatives 2 though 8 would conply with ARARs although Alternative 2 would require a very long time to
do so.

B. Balancing Criteria
Five balancing criteria are used to identify najor trade-offs between the renedial action alternatives
which satisfy the two threshold criteria. These tradeoffs are ultinmately used to identify the preferred

alternative and to select the final renedy.

Long- Term Ef f ecti veness and Per manence

Alternatives 2 through 8 control |long-termrisk by point-of-entry groundwater treatnent systens for

i npacted resi dences, and downgradi ent groundwater users are protected by hydraulic containment.
Long-termrisk is further reduced in Alternatives 3 and 8 by groundwater extraction wells (in addition to
the contai nnent systen). Soil treatnment associated with Alternatives 4, 6, and 8 reduces the potenti al
for long-termrisk associated with the transfer of contam nants fromthe soil to the groundwater. The sum
of the excess cancer risks calcul ated using each Final Target G oundwater O eanup Goal concentration is
2x10-5. This aggregate risk is estinmated to be the maxi mumval ue of the residual risk associated with
groundwat er at the conpletion of renediation.

The point-of-entry treatnment systems associated with Alternatives 2 through 8 are reliable and adequate
to treat the COCs. Hydraulic containment and other extraction systenms which are a part of Alternatives 2
through 8 are reliable. Air sparging (Alternatives 5 and 6) is an energing technology, and reliability
and adequacy nust also be nonitored. Long-termengineering controls are not necessary for the soil
treatnent included as a part of Alternatives 4, 6, and 8.

Alternatives 2 through 8 will require periodic evaluations or reviews to ensure that the renedial action
obj ectives are being net and human health and the environment are being protected. The effectiveness of
the remedy will be periodically evaluated on a frequent basis beginning shortly after inplenentation.
After the initial inplenmentation period, the frequency of review will be reduced, however, reviews wl |
continue to be conducted no | ess than once every five years until the renedial action objectives are
achi eved.

Reduction of Toxicity, Mbility, or Volune through Treatnent

Alternatives 2 through 8 will eventually clean up all groundwater contam nation, although the rate at
whi ch the groundwater is cleaned up will vary between alternatives. For exanple, it is estimted that
Alternative 2 would take a very long tine, alnost 1,000 years, to clean up the groundwater while
Alternative 4 is estimated to take 130 Years. Explosives contam nation in approxi mately 2,600 cubic



yards of soil will be destroyed as a part of Aternatives 4, 6, and 8.

Alternatives 2 through 8 will reduce toxicity and vol ume of contaninated groundwater. The rate at which
the volume of contaninated water is renoved is proportional to the total extraction flowate. The
following list ranks the alternatives in ternms of decreasing total extraction flowrate. The flow rates
were used to estimate costs in the FS Report.

. Alternatives 7 and 8 (4,200 gallons per minute or gpn
. Alternatives 3 and 4 (3,300 gpm

. Alternatives 5 and 6 (2,770 gpm

. Alternative 2 (2,100 gpm

For Alternatives 2 through 8, the groundwater contam nants remain nobile but the nmobility (potential for
m gration) is managed through containnent. The incineration of explosives-contam nated soils, which is
an elenent of Alternatives 4, 6, and 8; reduces toxicity, mobility, and volume of the expl osive

contam nants in the soils through treatnent and reduces the potential threat of groundwater

cont am nati on.

The treatment technol ogi es being considered for soil and/or groundwater as a part of Aternatives 2

t hrough 8 destroy the contam nants and are therefore irreversible. Residual naterials resulting fromthe
treatnment of groundwater as a part of Aternatives 2 through 8 may include spent carbon from both
groundwat er and/or off-gas treatment. Residual materials fromsoil incineration (Alternatives 4, 6, and
8) may include scrubber water and/or ash. The quantities of all residual nmaterials for Alternatives 2
through 8 are nanageabl e and do not pose residual risk when properly nmanaged.

Alternatives 2 through 8 satisfy the statutory preference for treatnent.

Short-Term Ef f ecti veness

In terms of adverse environnental inpacts, aquifer drawdown associated with the extraction of groundwater
during Alternatives 2 through 8 may reduce the amount of groundwater avail able for aquifer users. The
potential for groundwater drawdown to adversely inpact groundwater users is related to the extraction
flowates. Therefore, the highest potential for adverse environmental inpacts is associated with
Alternatives 7 and 8, and the lowest potential is associated with Alternative 2.

Ri sks to the community are not increased by the inplenentation of the groundwater renedies which are
included as elenments of Alternative 2 through 8. For Alternatives 4, 6, and 8, there is potential for
exposure due to expl osi ves-contam nated dust during soil excavation, transportation, stockpiling and
incineration. The potential for fugitive dust em ssions during excavation, transportation, and

stockpi ling can be managed using standard construction dust control practices such as the application of
wat er, other dust suppressants, and the use of tarps.

QU1 and QU2 soils will be treated at the sane tine using the sane incinerator. The incinerator will be
operated at a 99.99 percent destruction and renoval efficiency (DRE). The DRE is a neasurenent of the
ef fectiveness of the conbustion process in an incinerator. The 99.99 percent DRE requirement applied to
the principal contam nants, explosives conpounds, will prevent unacceptabl e exposure to the principal
contami nants. Metals (which naturally occur in soil) associated with airborne particulates will be
managed by the incinerator air pollution control system Al adverse health risks associated with the

i ncineration process are nanageabl e.

There are relatively lowrisks to construction workers beyond the general construction safety issues
during the inplementati on of the groundwater remedi es which are included as el ements of

Alternative 2 through 8. For Alternatives 4, 6, and 8, there is potential for ingestion or inhalation of
ai rborne material during excavation and transportati on of contam nated soil. Such enissions can be
controll ed as discussed above.

There are relatively snall adverse environnental inpacts associated with the inplenentation of the
groundwat er renedi es associated with Alternatives 2 through 8. Operation of groundwater renediation
systens will lower the water table to varying degrees at different |ocations. The potential aquifer
drawdown at existing water supply wells (primarily donestic, irrigation, and stock wells) which may
result from groundwater extraction could not be quantified during the FS because the extraction well

| ocations and punping rates will be selected during the renedial design. The renedial design wll

m ni m ze groundwat er drawdown at existing water supply wells while bal ancing effectiveness and techni cal
feasibility. The excavation and treatnent of contaminated soils as a part of Alternatives 4, 6, and 8
wi Il have a beneficial environnental inpact because the potential for continuing contribution to
groundwat er contam nation will be reduced.



The point-of-entry treatnent systemassociated with Alternatives 2 through 8 will be inmediately
available. Aternatives 2 through 8 are listed below in order of increasing restoration time frane
esti mat es:

. Alternative 8 (90 years)

. Alternative 6 (110 years)

. Alternative 4 (130 years)

. Alternative 3 (greater than 130 years), Alternative 5 (greater than 110 years), and
Alternative 7 (greater than 90 years)

. Alternative 2 (970 years)

Alternatives 3, 5, and 7 are listed in the same bullet because it is expected that the rel ease of
expl osives fromleaching soils to the groundwater will |ast approxi mately the same period of time for
these alternatives which do not include | eaching soils clean up. This time is not known, but it is
expected to be a finite tine greater than 130 years.

Pl ease renenber that the tine frame estimates |isted above are the longest individual plunme restoration
tine frame calculated for each alternative. The restoration time frane estimates are shorter for the
ot her pl unes.

Inplenentability

Carbon adsorption, air stripping, and advanced oxi dation treatnent technol ogi es are being considered for
the treatnment of extracted groundwater as a part of Alternatives 2 through 8. Advanced oxidation is an
energing treatnent technology. The air sparging elenment of Alternatives 5 and 6 is al so an energi ng
technol ogy. Incineration of explosives-contan nated soil (Alternatives 4, 6, and 8) is a proven and
effective treatnent process.

Al ternatives 2 through 8 possess the sanme degree of inplenentability with the exception of Alternatives 5
and 6 which rely on air sparging, an emergi ng technol ogy. The energi ng technol ogy status means that the
alternatives may be nore difficult to inplenent.

The groundwater treatnent systemel enents of Alternatives 2 through 8 can be constructed and operated
using common practices. As discussed earlier, advanced oxi dation treatnent processes are energing
technol ogies. The air sparging element of Alternatives 5 and 6 may require specialized drilling
procedures. The incineration of soils which is included as a part of Alternatives 4, 6, and 8 is a
hi ghl'y technical process but is commonly used and has denonstrated effectiveness.

Addi tional point-of-entry treatnent systenms and additional extraction wells can easily be added to
Alternatives 2 through 8. The groundwater treatnent systemfor those alternatives can be designed to
all ow for varying volumes and concentrati ons of groundwater. Additional capacity can be added with
relative ease to the air sparging systemwhich is an element of Alternatives 5 and 6. There is no need
for expansion of the soil treatnment systemincluded as a part of Alternatives 4, 6, and 8.

G oundwat er rmonitoring and the proposed treatnent systemwoul d provide notice of potential failure of the
groundwat er extraction systems which are a part of Alternatives 2 through 8, and the air sparging system
conmponent of Alternatives 5 and 6. The soil treatment systemof Alternatives 4, 6, and 8 will require
em ssions nonitoring during inplenmentation.

There is no anticipated difficulty in obtaining approvals and coordi nation with USEPA and NDEQ for the
groundwat er treatnent elenents of Alternatives 2 through 8. Alternatives 4, 6, and 8 include soil
incineration which will include a test of the treatnment process called a trial burn prior to

i npl enent ati on of the QUL renedy.

Al services are available for the groundwater treatment elenents of Alternatives 2 through 8, although
the air sparging elenent of Alternatives 5 and 6 is an energing technology. Al services are available
for the soil treatnent elenent of Alternatives 4, 6, and 8.

Al materials, equipnent, and specialists are available for Alternatives 2 through 8, although the air
sparging elenent of Alternatives 5 and 6 is an energi ng technol ogy.

Al technologies are available for Alternatives 2 through 8, although the air sparging el ement of
Alternatives 5 and 6 is an energi ng technol ogy.



Cost

The alternatives are listed belowin order of increasing estinated capital costs:

. Alternative 2 ($8 nillion)

. Alternative 3 ($13 mllion)
. Alternative 7 ($15 mllion)
. Alternative 4 ($17 nillion)
. Alternative 8 ($19 nillion)
. Alternative 5 ($32 nillion)
. Alternative 6 ($36 mllion)

The annual operation and mai nt enance costs are estimated to be approxi mately $3 million for Aternative
2.  The annual operation and mai ntenance costs for Alternatives 3 through 8 are estimated to be
approxi mately $4 mllion.

The alternatives are listed in order of increasing sumof capital cost and present worth costs of the
operation and nai ntenance costs:

. Alternative 2 ($35 nillion)
. Alternative 3 ($57 nillion)
. Alternative 4 ($61 mllion)
. Alternative 7 ($62 mllion)
. Alternative 8 ($66 nillion)
. Alternative 5 ($76 nillion)
. Alternative 6 ($81 nillion)

C. Midifying Criteria
The two nodifying criteria were eval uated fol |l owi ng comment on the proposed plan and are addressed as the
final decision is nade and the ROD is prepared. The results of the nodifying criteria are sumari zed

bel ow.

Stat e Accept ance

Thi s assessnent eval uates technical and adm nistrative issues and concerns NDEQ nay have regardi ng each
of the alternatives. NDEQ has been actively involved in the entire RI/FS process leading to the

devel opnent of this RCOD, including being party to the | AG participating in all TRC, |AG Project
Managers, and public meetings, oversight of field work, and review and comment on all draft project
docunent s.

Communi ty Acceptance

Public comments on the sel ected renedial action were presented at the public nmeeting on Novenber 8, 1995.
Ei ght witten coments were received during the comment period which extended from Cctober 30, 1995 to
Novenber 29, 1995

In general, the public had differing opinions regarding Alternative 4 as the preferred alternative. Four
witten comments supported Alternative 4, and three witten coments neither supported nor opposed the
use of Alternative 4. One witten comment opposed any punp and treat alternative. A summary of public
comrent s and USEPA/ USACE responses are provided in the Responsiveness Summary, Section 3.0 of this
docurent .

2.10.3 Sunmmary

Based on the nine evaluation criteria, Aternative 1 would not have provi ded protection fromthe
potential site risks and woul d not have conplied with the ARARs. Therefore, it does not neet the
threshold criteria for selection of a renedial action alternative for this site.

If it had been selected, Alternative 2 would have controlled long-termrisk using point-of-entry
groundwat er treatnent systens at inpacted residences, and downgradi ent groundwater users woul d have been
protected by the el enent of hydraulic containnent. However, it is estinmated that Alternative 2 woul d
take a very long time, alnmost 1,000 years, to clean up all of the groundwater.

If Alternative 3 had been selected, it would have controlled long-termrisk in a manner simlar to
Alternative 2, plus Alternative 3 would have provided additional protection through the el ement of



focused extraction. The focused extraction would have extracted groundwater fromareas with relatively
hi gh concentrati ons of TCE and/or RDX. Alternative 3 would have potentially reached the Final Target

G oundwater O eanup Coals at an earlier date relative to Alternative 2. However, Alternative 3 does not
reduce the potential for transfer of explosives fromthe soil to the groundwater.

Alternative 4 will be protective of hunman health and the environment and will attain the ARARs using
proven technol ogi es. Leaching soils excavation and treatment will renove a potential source of
groundwat er contam nati on. Focused extraction will shorten the restoration tine while causing |ess
adverse i npact on groundwater availability when conpared to Alternatives 7 and 8.

If Alternative 5 had been selected, it would have controlled long-termrisk in a manner sinmilar to
Alternative 3 except that Alternative 5 would have included air sparging, an energing technol ogy.

If Alternative 6 had been selected, it would have controlled long-termrisk in a manner simlar to
Alternative 4 except that Alternative 6 would have included air sparging, an energing technol ogy, at a
hi gher capital and annual O&M cost.

If Alternative 7 had been selected, it would have controlled long-termrisk in a manner sinmlar to
Alternative 2 plus Alternative 7 woul d have provided additional protection through the el ement of
groundwat er extraction. The groundwater extraction would have extracted groundwater throughout the area
of contam nation. Alternative 7 would have potentially reached the Final Target G oundwater d eanup
Goals in the shortest tine period with the exception of Alternative 8. However, Aternatives 7 and 8
woul d have extracted groundwater at the highest rate thereby creating the greatest potential for water
availability conflicts with other groundwater users.

If Alternative 8 had been selected, it would have provided all of the Alternative 7 controls. In
addition, Alternative 8 would have reduced the potential for transfer of explosives fromthe soil to the
gr oundwat er .

2.11 THE SELECTED REMEDI AL ACTI ON

Alternative 4 was sel ected because it will be protective of human health and the environnent, will conply
with ARARs, will utilize permanent solutions to the maxi mumextent practicable, will significantly reduce
the toxicity, nobility, and volune of contam nants through treatment, and is inplenentable. This
alternative satisfies the RAGs for this renedial action discussed in Section 2.8.

Alternative 4 provides the best bal ance of tradeoffs anong the alternatives, with respect to the
evaluation criteria, especially the five balancing criteria. Alternative 4 was distinguished fromthe
other alternatives by the inclusion of both | eaching soils excavation and treatnment, and focused
extraction of groundwater. The soils excavation and treatment will renove a potential source of
groundwat er contam nati on. The focused extraction will shorten the restoration tine with the | east
adverse inpact on groundwater availability.

The maj or conponents of the selected renmedial action for OJ include:

. Hydraulically contain contani nated groundwater exceeding the Final Target G oundwater d eanup
Coal s.

. Focused extraction of groundwater in areas with relatively high concentrati ons of TCE and
expl osi ves.

. Treat all extracted groundwater using GAC adsorption, ACP, and air stripping, any of which

may be applied individually or in conbination.
. Di spose of the treated groundwater by beneficially reusing it or through surface discharge.

. Provi de a potable water supply to |ocal groundwater users whose water supply contains RDX
exceedi ng the HA and/ or TCE exceeding the MCL

. Moni tor the groundwater el evations and water quality.
. Excavate and treat expl osives-contam nated soil which could act as a source of expl osives

contam nati on of groundwater and which does not neet the Qperable Unit 1 (QUl) excavation
criteria.



Alternative 4 will reduce the groundwater contam nants within the area of attai nment shown on Figure 3 to
concentrations at, or below, the Final Target G oundwater Ceanup Goals listed in Table 2. The residual
risk will be less than or equal to the aggregate risk of 2x10-5.

2.12 STATUTCRY DETERM NATI ONS

CERCLA Section 121(d) requires that the selected remedy conply with all federal and state environmental
laws that are applicable or relevant and appropriate to the hazardous substances, pollutants, or

contami nants at the site or to the activities to be perfornmed at the site. Therefore, to be selected as
the remedy, an alternative nust neet all ARARs or a waiver nust be obtained. A discussion of how each
ARAR applies to the selected O renedial actions is provided in the follow ng paragraphs.

2.12.1 Protection of Human Health and the Environnent

The sel ected renmedial action will protect human health and the environnent through provision of a potable
wat er supply, hydraulic containnent and focused extracti on of contaninated groundwater, and subsequent
treatment and di sposal of the extracted groundwater. This will eliminate the groundwater pathways

t hrough whi ch contam nants pose risks. In addition, the potential for transfer of explosives fromthe
soil to the groundwater will be reduced by excavation and incineration of selected soils.

2.12.2 Conpliance with ARARs

The selected remedy will be designed to conply with all Federal and State ARARs. A list of ARARs
pertinent to the site can be found in Table 3. The ARARs that will be achieved by the sel ected renedy
are:

FEDERAL
Clean Air Act of 1963, as anmended (42 U S.C. °°7401-7642)
40 CFR Parts 50 and 61

This regulation is pertinent to excavation, materials handling activities, and enissions froman air
stripper (if included for treatnent of VOG- contam nated groundwater) which may result in fugitive air

em ssions. Control measures, including water or other dust suppressants, truck tarpaulins, covers for
soi|l stockpiles, and tenporary structures for the treatnent process train will be used to minimze the
potential for air emssions. Thernal treatnent em ssions are also of concern. The air pollution control
systemfor the incinerator will be designed to neet appropriate Cean Air Act requirenents.

C ean Water Act of 1977, as anmended (33 U.S.C °©°1251-1376)
40 CFR Part 122, 125

The National Pollutant Di scharge Elimnation System (NPDES) was established to control discharge of
pollutants fromany point source into waters of the United States. A permt wll not be required since
the site is being renediated as part of the Superfund program however, the substantive requirenments of
the regulation must be net. This regulation applies to the discharge of treated groundwater to surface
water on or near the site; decontam nation fluids discharged to the ground, surface water, or treated
on-site prior to discharge to the ground or surface water; and process water. Process water may be
recycled to quench the ash, sprayed on-site for dust control, discharged to the ground or a nearby
surface water body, or treated off-site.

Di scharge limts for the COCs will be established during remedial design and will be consistent with the
requirenents of the NPDES program |f established surface water discharge limts are not net, provisions
for alternate effluent linmts can be found in this part.

40 CFR Part 122.2b

St ormnat er runof f must be nonitored and controlled on construction sites greater than five acres. This
part will apply during the inplenmentation of the remedy in areas of soil excavation, stockpiling, and
preparation for incineration.

40 CFR Part 131

States nust establish anbient water quality criteria for the protection of surface water based on use
classifications and the criteria stated under Section 304(a) of the Cean Water Act. These criteria are



applicable and will be used to establish discharge limts for treated groundwater, decontanination
fluids, or process water.

40 CFR Part 136.1-5 and Appendices 1-C

Anal ytical nethods specified in this part will be used to anal yze sanpl es pursuant to NPDES requirenents.
Appl i cabl e reporting procedures and fornmats will be used.

Safe Drinking Water Act of 1986, as anended (40 U S.C. °300)
40 CER Part 141

Primary Drinking Water Standards are established by this part. MILs are health-based standards for
public water supplies. The discharge of treated groundwater, decontam nation fluids, or process water
will not directly inpact drinking water; however, the potential for residual contam nants percolating to
groundwat er exists. The NCP requires consideration of MCLs, where they exist, as rel evant and
appropriate to groundwater cleanup standards when the aquifer is a current or potential source of
drinking water. MCLs for COCs, where established, are relevant and appropriate for establishing
discharge limts to be net during inplenentation of the renedy.

40 CFR Part 143

Secondary Drinking Water Standards (SMCLs) are criteria applied to ensure the aesthetic quality of
drinking water (color, taste, and odor). These standards will be considered during the eval uation of
di sposal options for treated water.

Resour ce Conservation and Recovery Act (RCRA) of 1976, as amended (42 U S.C. °°6901- 6987)

40 CFR Part 261

The criteria set forth in this part will be used to determne if soils, treatnment residuals, or other
solid wastes excavated, created through treatment, or otherw se generated during the inplenentation of
the remedy are hazardous or non-hazardous. The goal is to incinerate excavated soil until it is no

| onger hazardous.

The soils (ash) remaining after incineration will be tested and conpared to the criteria for determ ning

if asolid waste is hazardous so that the appropriate final disposition can be made. |f the ash is
hazardous due to the presence of netals, then off-site disposal and/or treatnent at an approved hazardous
wast e managenent facility will be included in the remedy. |If the ash is not hazardous, the waste will be

di sposed off-site.

Scrubber bl owdown or vapor phase granul ar activated carbon may be generated as part of the control of air
em ssions fromthe incinerator. Spent GAC, if used to treat groundwater, will be generated. These
treatnent residuals will be assessed and nanaged in accordance with 40 CFR Part 261.

40 CFR Part 262.11

The nethods for determnmining whether a solid waste is hazardous are set forth in this part. Al
generators of solid wastes are required to deternmne if a waste is hazardous. Wstes determ ned to be
hazardous wi Il be managed in accordance with the rul es applicable to hazardous wastes.

40 CFR Part 262.34

The accumul ati on of hazardous waste on-site is addressed by this part. |In the event any of the soils,
treatnment residuals, or other solid waste excavated, created through treatment, or otherw se generated
during the inplenentati on of the renedy are hazardous, these regulations will be applied.

40 CFR Part 263

Any solid waste generated on-site, determned to be a hazardous waste per Part 261, and to be renoved
fromthe site for disposal nmust be transported in accordance with the requirenents of this part. The
requi renents provide standards for transporters of hazardous waste. Transporters used during the renedy

must conply with this part.

40 CFR Part 264



This part establishes mnimum national standards defining the acceptabl e managenent of hazardous waste
for owners and operators of facilities which treat, store, or dispose of hazardous waste. The

regul ations of this part pertaining to incineration of soil and nanagerment of treatnent residuals

deternm ned to be hazardous are applicable or rel evant and appropriate. RCRA requirenents are applicable
to any treatnent residuals which are TCLP toxic and will be renoved fromthe site. RCRA requirenments are
applicable for any treatnent residuals which are TCLP toxic.

The technical requirenents for incinerators (Subpart O are relevant and appropriate to the incineration
of soil included in the renedy.

Subpart S of part 264 addresses corrective action at solid waste nanagenent units. Requirenents for
corrective action managenent units (CAMJs) and tenporary units (TUs) for nanagerment of renediation wastes
are specified. This part will govern the excavation and stockpiling of soil for incineration.

40 CFR Part 264. 30-56

Prepar edness, prevention, and contingency planning for hazardous waste facilities is discussed in this
part. In the event any of the soils, treatnent residuals, or other solid waste excavated, created
through treatnent, or otherw se generated during the inplenmentation of the remedy are hazardous, these
regul ations will be applied.

Hazardous Materials Transportation Act (Chapter 81, Article 15)

42 CFR Part 107

Hazardous materials renoved fromthe site for disposal or treatnment will need to be transported in
accordance with the regulations of this part.

49 CFR Part 171

This part contains packagi ng, marking, and other requirenments related to the transportati on of hazardous
materials. In the event any of the soils, treatnment residuals, or other solid waste excavated, created
through treatnent, or otherw se generated during the inplenmentation of the remedy determned to be
hazardous are renoved fromthe site, these regulations will be appli ed.

49 CFR Part 172

Tabl es of hazardous materials and shipping requirenents for sane are provided in this part. |In the event
any of the soils, treatnment residuals, or other solid waste excavated, created through treatnent, or

ot herwi se generated during the inplenentation of the renedy determ ned to be hazardous are renoved from
the site, these regulations will be applied.

STATE

Nebraska Environnmental Protection Act (Revised Statutes of Nebraska, Chapter 81)

This chapter establishes the state's policy on environnental control.

Nebraska Air Pollution Control Rules and Regulations (Title 129)

Chapter 2.5, 17

The definition of a "najor source" of air pollution is established in Chapter 2. Chapters 5 and 17
define the appropriate permt requirenents for operation, construction, or nodification of a source of
air emissions. The incinerator will be evaluated in accordance with Chapter 2 to verify that it is not a

maj or source; however, the substantive requirenents for a permt, contained in Chapters 5 and 17, rmnust be
net.

Chapter 4
This chapter specifies primary and secondary anbient air quality standards for particulate matter, sulfur
di oxi de, nitrogen di oxi de, carbon nonoxi de, ozone, and lead. Standards established in this chapter will

be consi dered during the design of the incinerator.

Chapter 16



This chapter sets forth the best engi neering practices for incinerator stack height design. The
recommended procedures for stack height design will be followed during the design of the incinerator.

Chapter 19

40 CFR 52.21, Prevention of Significant Deterioration of Air Quality, is adopted. This chapter would
prevent the operation of an incinerator w thout appropriate measures to control potentially detrinental
air emssions. The incinerator included in the remedy will have the appropriate pollution controls to
prevent significant deterioration of air quality.

Chapter 20

This chapter prohibits visible dust beyond the linits of the property line where handling,
transportation, or construction is taking place. Dust control measures will be applied during soil
excavation, stockpiling, and feeding into the incinerator to prevent visible em ssions beyond the forner
NCP site boundari es.

Chapter 22

Em ssion limts for newincinerators are specified along with the outline and content required for

em ssion control reports. The emission limts for newincinerators will be considered during design of
the incinerator.

Chapter 39

This chapter limts visible em ssions fromdiesel -powered constructi on equi prent or vehicles. Equi pnent
used on-site for excavation, stockpiling, or transportation will conply with these limts.

Rul es and Regul ations Pertaining to the Managenent of Wastes (Title 126, NDEQ

This statute requires permts or licenses for various state nanagenent activities and establishes policy
for releases of oil or hazardous substances.

Water Quality Standards for Surface Waters of the State (Title 117)

Water quality standards for surface waters of the state. Simlar to anbient water quality, these
criteria are applicable and will be used to establish discharge linmts for treated groundwater,
decontami nation fluids, or process water.

G oundwater Quality Standards and Use Classification (Title 118, NDEQ

This statute specifies standards and use classifications for groundwater used as drinking water and is
used by the State of Nebraska to establish priorities for groundwater renedial actions. The selection
and design of the renedy is based on the use of groundwater at the forner NOP as a drinking water source.

Nati onal Pollutant Discharge Elimnation System (NPDES) (Title 119, NDEQ

This statute establishes the requirements for permtting a point source discharge to waters of the state.
As is the case for the federal NPDES program no permt is required because of the site's Superfund
status. However, the substantive requirenents of a permt nust be nmet. Discharge limts will be

establ i shed during renedial design and conpliance with these values will be denonstrated in accordance
wi th NPDES requirenents.

Nebraska Ceneral NPDES Rules for New and Existing Sources (Title 121, NDEQ

The effluent standards set forth in this statute will be used in devel oping discharge linits for the
groundwat er treatnment system decontam nation fluids, or process water.

Rul es and Regul ati ons Governi ng Hazardous Waste Managenent in Nebraska (Title 128, NDEQ

The procedures specified in this statute will be used to notify the appropriate state authorities of the
activities at the site, including the construction of the incinerator.

Regul ati ons Governing Licensure of Water Well and Punp Installation Contractors and Certification of
Water Wll Drilling and Punp Installation, and Water Well Mbnitoring Supervisors (Nebraska Adm nistrative
Code, Title 178, Nebraska Departnent of Health, Chapter 12)



Contractors installing extraction wells, punps, and/or nonitoring wells at the site will be licensed in
accordance with Title 178 of the Nebraska Admi nistrative Code.

Regul ati ons Governing Water Wl |l Construction, Punp Installation, and Water Wl | Abandonment Standards
(Nebraska Adm nistrative Code, Title 178, Nebraska Department of Health, Chapter 12)

Extraction wells and punps will be installed and registered in accordance with the requirements of Title
178 of the Nebraska Administrative Code. Any future abandonment of wells (including existing nonitoring
well's not included in the long-termnonitoring network) will conply with these regul ations.

Nebraska Drinking Water Standards (Nebraska Administrative Code, Title 179, Departnent of Health)
State MCLs are established by this regulation. The discharge of treated groundwater, decontam nation
fluids, or process water will not directly inpact drinking water; however, the potential for residual
contaminants percolating to groundwater exists. State MCLs for COCs, where established will be

consi dered when establishing discharge limts for treated water.

TO BE CONSI DERED STANDARDS ( TBCs)

Lifetime Health Advisories (HAs)

Lifetime Health Advisories are drinking water criteria designed to protect human health and include a
margi n of safety. The nunerical standards are TBCs and do not have the status of potential ARARs. The
lifetine HA for both TNT and RDX is 2 Ig/l. These criteria will be considered when establishing effluent
di scharge criteria for treated groundwater.

Drinki ng Water Equivalent Levels (DWELS)

Drinki ng Water Equivalent Levels (DWELs) are heal th-based drinking water criteria designed to protect
agai nst adverse non-cancer effects. The DWEL for methylene chloride is 2000 Ig/L and for TCE is 300
Ig/L. For TNT, the DWEL is 20 Ig/L. The DWEL for both 2,4-DNT and RDX is 100 Ig/L. These criteria are
TBCs for the site and will be considered when establishing effluent discharge criteria for treated

gr oundwat er .

2.12.3 Cost Effectiveness

The selected renedial action is cost-effective because it provides overall effectiveness proportional to
its costs. The estimated costs of the selected remedy are the |owest for any alternative which controls
long-termrisk to groundwater consuners and reduces the potential for transfer of explosives fromthe
soil to the groundwater. The selected renedy will be effective in the long-termdue to the significant
and pernmanent reduction of the toxicity, mobility, and vol ume of contam nated groundwater.

2.12.4 Wilization of Permanent Sol utions and | nnovative Treatnent Technol ogi es to the Maxi num Extent
Practicabl e

SARA specifies a preference for use of permanent solutions and innovative treatment technol ogies or
resource recovery technol ogies to the maxi mum extent practicable. The selected renedial action utilizes
a permanent solution but not an innovative treatment technology. O those alternatives that conply with
the threshold criteria, USACE, USEPA, and NDEQ have determ ned that the selected alternative provides the
best balance in terms of |ong-tem effectiveness and pernmanence, reduction of toxicity, mobility, and

vol ume through treatnent, short-termeffectiveness, and cost.

2.12.5 Preference for Treatnment Wi ch Reduces Toxicity, Mbility, or Vol une

By hydraulically containing and extracting groundwater containing COCs greater than the Final Target

G oundwat er O eanup Coals, the selected renedial action addresses one of the principal threats posed by
the former NOP site. The selected renedy al so satisfies the statutory preference for renedial actions
that enploy treatment to significantly reduce toxicity, nmobility, or volume of contam nants in
groundwat er and soil.

2.13 DOCUMENTATI ON CF SI GNI FI CANT CHANGES

The sel ected remedy has not been significantly changed fromthe preferred renmedy presented in the O
Proposed Pl an.



3.0 RESPONSI VENESS SUMVARY

In October 1995, USEPA and USACE rel eased the Proposed Plan for the former NOP site, QU2, i.e.
cont am nat ed groundwat er, expl osi ves-contani nated soil not renediated during QUL which could act as a
source of expl osives contam nation of groundwater, and soil contam nated with VOCs. The public coment
period for the Proposed Plan |lasted from Cctober 30, 1995 to Novenber 29, 1995. The USEPA and the USACE
sponsored a public meeting on Novenber 8, 1995, during which the preferred alternative was presented and
expl ained to the public, and questions and conments were taken for the record.

Thi s Responsi veness Summary serves two purposes. First, it summarizes the comments of the public.
Second, it provides responses to the comrents on the Proposed Plan that were nade at the public neeting
and that were submtted in witing during the public comrent periods.

3.1 OVERVI EW

The preferred alternative for QU2 at the former NOP site that was proposed by the USEPA and the USACE in
the Proposed Plan, and presented during related public sessions, was focused extraction of groundwater
and soil excavation.

Verbal public comrents on the preferred alternative were docunented at the public neeting on Novenber 8
1995. Eight coment |letters were received during the public coment period.

In general, the public had differing opinions regarding Alternative 4 as the preferred remedi al action
alternative. Four witten comrents supported Alternative 4. Three witten coments neither supported
nor opposed the use of Alternative 4. One witten conment opposed any punp and treat alternative which
woul d include Alternatives 2 through 8

3.2 BACKGROUND ON COMMUNI TY | NVOLVEMENT

Prior to the public meeting in Novenber 1995, efforts were undertaken to informthe public of steps
toward renmedial action at the site, and to involve the public in the decision-naking process. Comunity
relations activities increased in 1994 with the culmnation of the investigation activities for QU1 and
t he deci si on-naki ng regardi ng cl eanup of soil at the site. Sone of the major activities ained at

invol ving the conmunity and obtai ning their feedback have been

1. A comunity survey of residents and |local officials via on-site interviews, as well as tel ephone
interviews, was conducted in January 1992

2. A Community Relations Plan dated May 28, 1992 outlines the approach to be taken toward comunity
relations and public participation

3. Periodic fact sheets were nmailed to the public in May 1992, June 1994, August 1994, and February 1995
to provi de updates and additional infornation as necessary.

4. Public neetings were held in May 1989, June 1990, June 1994, and Novenber 1995 to report on project
progress and to solicit comments. Notices of these nmeetings were published in the Ashland, Wahoo
Li ncol n and Oraha newspapers.

5. Two availability sessions were held at the site in June 1994 and February 1995 to di scuss progress
answer questions and di scuss concerns. The primary purpose of these sessions was to address
QUl-rel ated concerns; however, personnel famliar with QU2 activities addressed OJ2-rel ated concerns.

6. A public session was held in June 1995 to solicit comments on the O G oundwater Containnent Renova
Acti on.

7. Technical Review Cormittee nmeetings are held periodically with representati on by the USEPA, NDEQ
USACE, Lincoln Water System Natural Resources District, Nebraska Departnment of Health, the
Uni versity of Nebraska - Lincoln and the Saunders County Board of Supervisors.

8. An information repository was established at the Ashland Public Library in Ashland, Nebraska. Site
information is also available at the USEPA office in Kansas Cty, Kansas and the NDEQ office in
Li ncol n, Nebraska

9. Acollect telephone line to the USACE was established so that the public can call to get questions
answered wit hout charge.



3.3 SUWARY CF PUBLI C COMVENTS AND AGENCY RESPONSES

Thi s Responsi veness Summary includes statenents made at the Novenber 8, 1995, public nmeeting and comments
submitted to the USACE during the public comrent period from Cctober 30, 1995 to Novenber 29, 1995. It
al so includes USEPA and USACE responses to those comments and questi ons.

Comrent s and questions have been paraphrased or quoted in italic text. Every attenpt has been made to
accurately preserve the intent of the comrent and to include all issues raised. The letters in

parent heses fol l owi ng the comments identify the commentors according to the Commentor Key follow ng the
Responsi veness Summary. Al commentors who raised simlar or related comments are identified.

The official public neeting transcript and witten conments on file in the infornation repository at the
Ashl and Public Library in Ashland, Nebraska contain the verbatimcomrents fromall commentors. The
comrent s have been grouped according to comon issues to avoid repetition in the responses, and the

i ssues have been grouped into the follow ng categories for ease of reference:

. Renedi al Alternative Preferences
. | npact on G oundwater Supply

. Reuse of Treated Water

. N trates Contam nation

. Current Ecol ogical |npacts

3.3.1 Renedial Alternative Preferences

ISSUE 1. The identification of Alternative 4 as the preferred alternative was supported by the Nebraska
Departnment of Environmental Quality and several residents living at or near the site. (A G I, L)

Alternative 4 will provide the best bal ance of trade-offs anong alternatives with respect to the
evaluating criteria established by the Superfund Law. Alternative 4 consists of the follow ng el ements:
groundwat er nonitoring, potable water supply, hydraulic containnent, focused extraction, and soil
excavation and treatment. USACE, USEPA, and NDEQ concur that Alternative 4 will be protective of the
human health and the environnent, will conply with ARARs, will be cost effective, and will use permanent
solutions and alternative treatnent technol ogies to the maxi numextent practicable. Aternative 4 will
al so neet the statutory preference for the use of treatnent as a principal elenent.

ISSUE 2. It nmkes sense to elimnate the source of groundwater contami nation and |et the aquifer cleanse
itself. | strongly agree with soil excavation and treatment and conti nued groundwater nonitoring. (N)

Natural attenuation is a relatively slow process. For exanple, either the sources of TCE contam nation
ceased to rel ease TCE to the groundwater sonetime in the past or the current release is relatively ninor,
but the TCE plunes have continued to expand. Although natural attenuation processes have been acting on
the TCE plunes, the expansion of the plunes means that beneficial use of the natural resource is
continually being lost at an increasing rate. In addition, renediation is required to neet all of the
applicable and relevant State and Federal |aws and regul ations. Therefore, it is appropriate to take
action to renediate groundwater at the forner Nebraska Ordnance Plant. However, the Superfund | aw
provides a fornal mechanismto change the selected renedy if it proves ineffective or if another

technol ogy is shown to be nore appropriate. Currently, research is being conducted at other sites to
eval uate a particular type of natural attenuation called intrinsic biorenediation. The results of this
and other research is the type of information that may be considered during future eval uations of the
clean up progress at the former Nebraska O dnance Pl ant.

The excavation and treatnent of expl osives-contam nated soil concurrently with QUL renedial activities
will reduce the potential for the soils to contanminate groundwater. It is estinated that both cost and
time savings will be realized by this action.

Data from groundwater nonitoring is used to evaluate changes in the distribution of groundwater
contaminants with time. Such information is inportant when assessing the effectiveness of the
groundwat er renedi ation. Additionally, groundwater nmonitoring is used to determ ne when groundwat er
drinking water supplies need to be treated or replaced at |ocal residences.

ISSUE 3. Were has punp and treat groundwater renedi ati on been attenpted and where has it been
successful? Is this going to be an experinental site? The cost of the renediation is too high when the
remedi ation will probably not succeed. (N

Remedi ati on of groundwater contam nation by punping the contaminated water fromthe aquifer and
subsequently treating the water to reduce the contam nant concentrations are proven technol ogi es.



According to a study published in 1994 by the National Research Council Committee on Gound Water d eanup
Alternatives, 73 percent of the cleanup agreenents at Superfund groundwater contam nation sites specified
punp and treat strategies. The sane study suggests that punp and treat strategies are effective at

st oppi ng the spread of groundwater contanination and have m xed results for reducing contam nant
concentrations to the cleanup goals in a "reasonable” time. Aternative 4 includes a punp and treat
process called hydraulic containment to stop the spread of contam nation. A second punp and treat
process call ed focused extraction was included as an element of Alternative 4 so that groundwater is
renmoved fromareas with relatively high TCE and/ or RDX concentrations

The following list summarizes sone on-going punp and treat renediation projects inplenented by Federa
agencies at Federal facilities. Typically, these renediation projects are large sites which require

decades to restore. Therefore, the projects nay be considered successful to date, although conplete

restoration has not yet been achieved

. McC ellan Air Force Base, California, Operable Unit B/C - Approxinmately 660 nillion gallons
of TCE-contam nated groundwater were extracted and successfully treated in 7 years. The
system consists of 7 extraction wells and has been operational since 1988

. MO ellan Air Force Base, California, Qperable Unit D - TCE-contam nated groundwater has been
extracted using 6 wells as a part of a large-scale cleanup. The cleanup system which also
includes treatment of the extracted water, has been operational since 1987

. Twin Cties Army Ammunition Plant, Mnnesota - Approximately 1.4 billion gallons of
TCE- cont ami nat ed groundwater were extracted and treated between the Cctober 1991 and
Sept enber 1992. The ongoing cl eanup is expected to take between 50 and 70 years.

. U S. Departnment of Energy Kansas Gty Plant, Mssouri - TCE-contani nated groundwater has been
extracted and treated since 1983. Approxinately 11.2 mllion gallons of groundwater were
extracted during 1992.

. U S. Department of Energy Savannah River Site, South Carolina, AAMArea - 198 mllion gallons
of TCE-cont ani nat ed groundwat er have been extracted and treated annually by a systemthat has
been operational since 1983

In Nebraska, a punp and treat systemis currently being designed to renedi ate expl osives cont ani nat ed
groundwat er at the Cornhusker Army Ammunition Plant near Grand Island. It is estinated that eight wells
will extract a total of 1,650 gallons per minute froma 2,000 acre area of contanination

The use of this remedy at the forner Nebraska O dnance Plant is not experimental. The use of proven
groundwat er renedi ati on technol ogies is being enployed to acconplish specific objectives. Unproven
experinental, or research and devel opnent-type processes have not been used for this renedy.

Remedi al action is required to ensure overall protection of human health and the environnment. Renedi a
action will also restore a valuable resource to its beneficial use. Renediation is also required to neet
all of applicable and relevant State and Federal |aws and regul ations. The Superfund | aw requires that
the clean up activities be reviewed periodically. |If at the time of the review, the existing technol ogy
is not effective or a new, nore effective technology is avail able, changes to the remedy can be nade.
Pump and treat is the only feasible contai nment technique presently available for sites with such |arge
areas of contam nation

As discussed in the response to Issue 1, Alternative 4 provides the best bal ance of trade-offs anong the
alternatives with the respect to the evaluation criteria which include cost. The costs estinmated for
Alternative 4 are reasonable for the nagnitude of the punp and treatnent system which is being devel oped

ISSUE 4. University of Nebraska faculty menbers are doing wetlands research at the Agricultural Research
and Devel opnent Center, and renedi ati on of TCE-contam nated water using alfalfa or cattails has been
researched at the University of Kansas. The two research concepts should be conbined to treat

contam nated groundwater at the forner Nebraska Ordnance Plant. (M

Constructing a wetlands and using plants to renmove TCE and expl osi ves contami nation is not feasible at
the former Nebraska Ordnance Plant for the follow ng reasons:

. The use of plants for treatment of explosives and TCE contaninated groundwater is not a
proven technol ogy. Existing research has not proceeded past the pilot study stage and
involves the in-situ renediation of groundwater. At the former Nebraska Ordnance Plant, the
depth to groundwater is greater than the depth of the root zone, and in situ treatnent is not
f easi bl e.



. The growi ng season at Mead is not year round, and it is not feasible to store the |arge
quantities of water for subsequent treatment that would be extracted during the off season

I SSUE 5. Sul fur dioxide should be injected into the aquifer to formsulfurous acid which in turn wll
remove TCE fromthe groundwater. (L)

Theoretically, TCE will hydrate in the presence of sulfurous acid. The products of the hydration will
include other chlorinated conpounds. Use of sulfurous acid to treat TCE-contam nated groundwater is not
a proven technology for renedi ati ng environnental contamnation. Froma practical viewoint, the
injection of acid into the aquifer in large quantities would | ower the pH of the groundwater to
unaccept abl e | evel s.

ISSUE 6. A pilot study of treatment processes should be conducted before full scale design is
initiated. (O

Bench-scale treatability studies are currently being conducted for two of the potential treatnent
processes, granul ar activated carbon adsorption and advanced oxi dati on processes. The treatability study
data will be used to select the type of groundwater treatment option prior to the design of the treatnent
plant. |f advanced oxi dation processes are selected, pilot scale studies nay be required prior to ful
scal e design.

ISSUE 7. There is a threat to human health if individuals cone in contact with the extracted water
before it reaches the treatnent plant. (M

The potential for contact with the water before it reaches the treatnent plant would be in the event that
the pipeline breaks. Extraction wells would be shut down and breaks woul d be repaired rapidly by workers
following an appropriate set of health and safety protocols. Cenerally, the threat to human health
identified in the Baseline R sk Assessnent at the former Nebraska Ordnance Plant is based on chronic
exposure to the contaminated water. |f an individual were to be exposed to contam nated groundwat er
during a pipeline break, the period of exposure would be so short that there woul d be negligible and

i mreasurabl e threat to human heal t h.

ISSUE 8. WII untreated water be discharged to surface streans? (I, M

Untreated groundwater will not be surface discharged during the nornal operation of the renediation
system |In the event that treated groundwater is surface discharged, the treated groundwater wll be
nmonitored prior to discharge to insure that treated water whose quality does not neet the acceptable
di scharge standards is not rel eased.

I SSUE 9. The chenicals present in the groundwater are known carcinogens. (M

The chem cals of concern in the groundwater and their correspondi ng USEPA wei ght - of - evi dence car ci nogeni ¢
classification are:

. Met hyl ene chloride - B2

. 1, 2-di chl or opr opane - B2

. Trichl oroethene (TCE) - B2

. 1,3,5-trinitrobenzene (TNB) - None

. 2,4,6-trinitrotoluene (TNT) - C

. 2,4 or 2,6-dinitrotoluene (DNT) - B2

. Hexahydro-1, 3,5-trinitro-1,3,5-triazine(RDX) - C

The chemicals classified as B2 are probabl e human carci nogens based on sufficient evidence in aninals and
i nadequat e or no evidence in humans of carcinogenicity. TNT is classified as C which nmeans that TNT is a
possi bl e human carci nogen based on limted carcinogenicity in animals. TNB has not been classified due
to a lack of data

Al t hough none of the chem cals have been classified as known hunan carci nogens (Oass A), Cass B2
chem cals present at the site are consi dered probabl e human carcinogens. The B2 classification is based
on sufficient evidence in animals and i nadequate or no evidence in hunans of carcinogenicity.

I SSUE 10. The Gty of Mead water supply should be nmonitored. (K)

Since the wells that supply water to Mead are | ocated outside the area of groundwater contanination
associated with the fornmer Nebraska O dnance Plant, they are not a part of this project. However, Mead's
water supply is a public water supply which is regularly nonitored for contam nants in accordance with
federal Safe Drinking Water Act and the Nebraska Safe Drinking Water Act. Questions concerning both the



historic and current water quality should be addressed to the village of Mead, or to the Nebraska
Departnent of Health at (402) 471-2541.

ISSUE 11. Wy is it taking a long tine to clean up the groundwater? (J)
The Superfund process of site cleanup includes a nunber of procedures intended to ensure that public and

private funds are effectively used to mitigate unacceptable threats to human health and the environment.
These procedures are commonly tine-consuni ng.

At the former NOP site, approximately 23 billion gallons of groundwater are contani nated above acceptabl e
levels. Mich nore than 23 billion gallons of groundwater will have to be renoved before the aquifer is
cleaned up. It will require decades to renove that quantity of groundwater via nunerous wells. However,

t he groundwat er contanination occurs in distinct bodies, called plumes. At the former NOP site, sone

pl umes are considerably snaller than others, and the snaller plunes will be cleaned up nore quickly than
the larger plunes. For exanple, it is estimated that Alternative 4 will clean up the TCE plume with the
suspected source at the AFBMD Techni cal Area and the overl appi ng expl osives plune in a few decades, the
expl osives plune with suspected source at Load Lines 2 and 3 will take nore than twice as long to clean
up, and the TCE plume with the suspected source at the Atlas Mssile Area is estimated to take 130 years
to clean up.

Prior to the selection of the remedy represented by this Record of Decision, efforts were planned to stop
the spread of TCE contami nated groundwater at the fornmer NOP site. These efforts are called the
G oundwat er Cont ai nment Renoval Action.

ISSUE 12. Currently, the Arny is providing treatnment units to the ARDC and homeowners whose wells
contai n unacceptabl e concentrati ons of RDX and/or TCE. The treated water has an of fensive odor and
taste. (G J)

The Arny is supplying bottled water to the private residences where the aesthetic quality of the treated
groundwat er is unacceptable. The Arny has either supplied water to residences or replaced the carbon in
treatment units with aesthetic problens. Simlar actions will be taken in the future if problens arise.
The Arnmy is conmtted to resolving potential future problens associated with treated water in a tinely
manner .

If beneficial reuse is selected as the treated groundwater disposal option, a rural water district could
be used to supply water to | ocati ons whose groundwater contains unacceptabl e concentrations of Departnent
of Defense-rel ated contanination.

I SSUE 13. Does the transfer of contanination fromthe groundwater to the atnosphere during treatnent
pose an unacceptable threat to human health? (Q

If the selected treatnment process includes the transfer of volatile organic chemcals fromthe
groundwater to the atnosphere, the airstreamw |l be treated, if necessary, so that it does not pose an
unaccept abl e threat to hunman heal t h.

I SSUE 14. Wat is potable water? (N)

In the context of the renedial alternatives considered for the forner NOP site, potable water is drinking
wat er where the Departnent of Defense-rel ated chemi cal concentrati ons have been reduced to or bel ow
acceptabl e levels. For exanple, the concentration of RDX woul d have to be reduced to or bel ow the
Lifetine Heal th Advisory.

I SSUE 15. Soil excavation and treatment should be conbined with Alternative 2 to create a new
alternative. This new alternative would renove the current source of groundwater contam nation and
prevent the existing contam nation from expanding. After 20 or 30 years, there is some potential that a
yet to be discovered technol ogy can then be used to clean up the contam nation nore effectively and | ess
expensively than today's technol ogies. (H

Soi | excavati on was not conbined with Alternative 2 because it was estinmated that the contam nated soil
woul d stop being a source of contam nation by the tinme that Alternative 2 cleaned up the existing
groundwat er contam nati on.

As far as waiting for new technol ogies to be invented and proven effective, the Superfund Law requires
that the clean up activities be reviewed periodically. |If at the time of the review, the existing
technology is not effective or a new, nore effective technology is avail able, changes to the renedy can
be made.



3.3.2 Inpact on G oundwater Supply

I SSUE 16. What actions will be taken to prevent shortages of groundwater at irrigation and donestic
wel | s? What action will be taken if irrigation and donestic wells go dry? (E, F, G I, J, D

Mat hermati cal nodeling will be used to predict the aquifer drawdown at domestic and irrigation wells.
Seasonal aquifer stresses caused by irrigation and regional aquifer stresses resulting froma

hypot heti cal drought season will be included in the anal yses. The drawdown predictions will be used to
locate extraction wells and to devel op extraction well operation plans with the intent of nmanagi ng

aqui fer drawdown. For exanple, focused extraction wells will be |ocated where there is a relatively | ow
potential that the renedial punping will cause unacceptabl e drawdown at supply wells, and the operation
pl ans nmay indicate that focused extraction punping will be reduced or stopped during the irrigation
season. Data will be collected after the start up of the renedial punping system and the operation of
the systemnmay be nodified in response to that data to effectively manage the aquifer drawdown.

It may not be feasible to nitigate negative drawdown inpacts while maintaining the effectiveness of the
hydraul i ¢ contai nnent system |In the event that renedi ation punping has a negative inpact on the ability
of local supply wells to produce water at current use levels, the negative inpact will be evaluated and
addressed by the Arny. The details of determning inpacts on groundwater availability and responses to
the inmpacts will be better defined during

t he Remedi al Design process.

I SSUE 17. Potentially, future devel opnent of groundwater resources will be limted. (D)

The inplenmentation of a punp and treat groundwater renedi ati on system does not preclude the future
installation of water supply wells.

Local |y, groundwater is produced fromthe Todd Valley aquifer, the Platte River alluvial aquifer, and the
Omadi Sandst one aqui fer which underlies the other two aquifers. Only a fraction of the water avail able
in the Todd Valley aquifer and the Platte Rver alluvial aquifer will be extracted as a result of
remedi ati on punping. The water renaining in those aquifers and virtually all of the Oradi Sandstone
water will remain available for future devel opment. The Lower Platte North Natural Resources District
has been guardedly optim stic that groundwater is available for future devel opment. Water |evels
neasured by the Lower Platte North Natural Resources District in Todd Valley irrigation and nonitoring
wel I s have shown that there has been very little decline in groundwater el evations during either dry or
wet years.

In the event that remediation punping has a negative inpact on future groundwater devel opnent, the
operation of the remedi ation systemmay be nodified to some degree w thout hurting the effectiveness of
the hydraulic contai nnent system

3.3.3 Reuse of Treated Water

I SSUE 18. A beneficial reuse for the treated groundwater shoul d be devel oped so that the water is not
solely discharged to a surface stream (C E G F)

The sel ection of the treated groundwater disposal option, either surface water discharge or beneficia
reuse, will be nade during the renedial design analysis and will be based on the following criteria:

. Cost/ benefit anal ysis
. Technical feasibility
. Publ i ¢ acceptance

The types of beneficial reuse which may be considered include reinjection into the aquifer, agricultura
use (irrigation, livestock watering, processing, or other use), and water supply (including supply to a
potential rural water district, the ARDC, a nearby community or nunicipality, or some conbination of
these potential water users).

A Saunders County Rural Water Project Conmttee has been formed to eval uate the beneficial reuse options
related primarily to water supply. M. Larry Angle of the Lower Platte North Natural Resources D strict
chairs the coimmittee. Qher organizations which are represented on the commttee include the Arny, the
Uni versity of Nebraska, the Nebraska Departrment of Environmental Quality, the Gty of Ashland, the

Li ncol n Water System Saunders County Board of Supervisors, Wahoo Wilities, and the Nebraska Depart nment
of Health. One of the committee's activities includes conducting a study to deternine the economnic
feasibility of constructing and operating a nunber of different water distribution systens. The study
area enconpasses Saunders County, and supplying water to the Gty of Lincoln is included in some of the



study scenarios. The study has been funded by a conbination of |ocal funding and nmatching federal funds.
The study was initiated when matching funds were received fromlocal comunities, and it is estimted
that the study can be conpl eted approxi mately January 1997. |f the study is conpleted intime to
incorporate into the Renedial Design (approximately January 1997), the results of the study will be

consi dered when choosi ng between surface water di scharge and beneficial reuse during the future renedial
design analysis. If not, the Arnmy will either gather the necessary information directly, or choose not
to pursue beneficial reuse.

ISSUE 19. Discharging 4 mllion gallons of water a day to Clear OGreek during flooding will cause a
negative public reaction. (1)

The inpact of discharging water on Cear Oeek water |evels has not been quantitatively eval uated because
the total conbined flowate fromthe extraction wells has not been cal cul ated. However, a depth anal ysis
was perforned as a part the G oundwater Contai nnent Renoval Action. That analysis showed that a

di scharge of 5 cubic feet per second, which is approximately 3.2 mllion gallons per day, to dear Creek
during a flood flow would increase the water depth in the channel approximately 0.24 inches. |f surface
di scharge is used for disposal of treated water, the renmedial design will include a water depth anal ysis.
If the results show that the discharge of the treated water during specific flood conditions may cause
overtoppi ng of the | evees along the creek, the renedi al design nay specify that discharge of the treated
water to the creek cease during such flood conditions. The remedial design will also include an analysis
of the overall effectiveness of the hydraulic contai nnent system when punping is stopped tenporarily, as
woul d be the case if it was tenporarily not possible to dispose of the treated water.

In addition, the Arny has contacted M. Dean Busing, President of the Cear Greek Drainage District, to
inquire about the board's reaction to discharging treated water to Cear Oreek. M. Busing indicated that
the Drai nage Board did not perceive that significant problens woul d devel op fromthe potential discharge
of treated groundwater to the creek. However, public acceptance is one of the three criteria that wll
be used to select the treated groundwater disposal option. The selection criteria are discussed in the
response to the preceding issue.

ISSUE 20. A rural water district should be devel oped. What area would the rural water district serve?

(F, 1)

A rural water district is among the scenarios included in the Saunders County Rural Water Project
Committee feasibility study. Al though the Natural Resources District is the agency associated with
establ i shment of rural water districts, USACE anticipates that any potential future rural water district
woul d include provision of service to residents whose water was contamninated with TCE and/ or expl osi ves.

I SSUE 21. The treated water should be reinjected into the aquifer. (I)
Rei nj ection of treated groundwater is being considered as a beneficial reuse option.
3.3.4 Ntrates Contam nation

ISSUE 22. Nitrate contamination is a big problem Goundwater treatnent should address nitrates in
addition to TCE and explosives. (C, G

Nitrates contam nation is a regional problemwhich did not result from Department of Defense-rel ated
activities. Therefore, USACE does not have the authority or means to expend funds for nitrates
treatment.

The State of Nebraska has the responsibility to address nitrate contamination. Al of the Lower Platte
North Natural Resources District will be established as a G oundwater Management District beginning in
January 1997. Sone of the activities associated with the G oundwater Managerment District will focus on
preventing future problens associated with high nitrate levels. Additional questions regarding regional
nitrates contam nation should be addressed to the Natural Resources District, the Nebraska Department of
Envi ronnental Quality, or the Nebraska Departnent of Health.

I SSUE 23. Who has the responsibility for renediating nitrates contam nation that mgrates to areas which
woul d nornally not be contam nated if Departnent of Defense-related groundwater renedial activities did
not change groundwater flow patterns? (D)

The hydraulic contai nnent and focused extracti on conponents of Alternative 4 rely on regional groundwater
flowto be effective. These conponents will not change the direction of the regional flow, and nitrates
contami nation will continue to follow the regional flow patterns. Therefore, areas outside of the

regi onal groundwater flow path will not becone contani nated.



3.3.5 Current Ecological Inpacts
| SSUE 24. A species count was not performed as a part of an Environmental |npact Statenent. (M

An environnental inpact statenent is normally perforned to fulfill the requirements of the National
Envi ronnental Policy Act (NEPA). The work perfornmed at the former NOP site conforms with the

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) as anended by the
Superfund Arendnents and Reaut horization Act, and its governing regul ati ons, the National Contingency
Pl an. The CERCLA process satisfies NEPA requirenents, and an Environnental |npact Statenent is not
required at the former NOP site.

An ecol ogi cal risk assessnent was performed for the forner NOP site. The risk assessnent focused
primarily on ecol ogi cal exposures to contaninants in surface soils, sedinent, and surface water.
Exposure of ecol ogical receptors flora and fauna to contam nated groundwater was consi dered unlikely,
except through crop irrigation, and was not addressed specifically. The assessnment did not identify any
unaccept abl e risks to ecol ogi cal receptors.

SUMVARY OF COMMENTORS
Public Meeting, Novenmber 8, 1995

The foll owi ng peopl e nade oral comments:
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